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INHIBITION OF HISTONE DEACETYLASE 

RELATED APPLICATIONS 

This application claims priority from U.S. provisional application serial number 
60/132,287, filed on May 3, 1999, which is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to the inhibition of histone deacetylase expression and 
enzymatic activity. 

Summary of the Related Art 

Deacetylation of the core histones H1-H4 is mediated by a two related families of 
enzymes called the histone deacetylases. One family of histone deacetylases includes 
HDAC-1, HDAC-2, and HDAC-3. A second family of histone deacetylases includes HDAC- 
4 (formerly HDAC-A), HDAC-5 (formerly HDAC-B), HDAC-C, HDAC-D, and HDAC-E. 
Histone deacetylase activity is thought to modulate the accessibility of transcription factors to 
enhancer and promoter elements. Indeed, an enrichment of underacetylated histone H4 has 
been found in transcriptionally silent regions of the genome (Taunton et aL, Science 272: 
408-411, 1996). 

Functional histone deacetylases have been implicated as a requirement in cell cycle 
progression in both normal and neoplastic cells. Trichostatin A (TCA), an antibiotic isolated 
from StreptomyceSy has been shown to inhibit histone deacetylase activity and arrest cell 
cycle progression in cells in the Gl and G2 phases (Yoshida et aL, J. BioL Chem. 265: 
17174-17179, 1990; Yoshida etal., Exp. Cell Res. 177: 122-131, 1988). Other inhibitors of 
histone deacetylase activity, including trichostatin C, trapoxin, depudecin, suberoylanilide 
hydroxamic acid (SAHA), FR901228 (Fujisawa Pharmaceuticals), and butyrate, have been 
found to similarly inhibit cell cycle progression in cells (Taunton et aL, Science 272: 408- 
411, 1996; Kijima et aL, J. BioL Chem. 268(30):22429-22435, 1993; Kwon et aL, Proc. NatL 
Acad. Sci. USA 95(7):3356-61, 1998). 
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The known inhibitors of histone deacetylase are all natural product and are all small 
molecules that inhibit histone deacetylase activity at the protein level Moreover, all of the 
known histone deacetylase inhibitors are non-specific for a particular histone deacetylase 
enzyme, and more or less inhibit all members of both the histone deacetylase families 
equally. 

Therefore, there remains a need to develop reagents for inhibiting histone 
deacetylases at a genetic level, as well as for inhibiting expression of a specific histone 
deacetylase. There is also a need for the development of methods for using these reagents to 
identify and inhibit a specific histone deacetylase involved in tumorigenesis. 



WO 00/71703 



PCT/IB00/01252 



BRIEF SUMMARY OF THE INVENTION 

The invention provides methods and reagents for inhibiting histone deacetylases at a 
nucleic acid level, as well as for inhibiting expression of a specific histone by inhibiting 
expression at the nucleic acid level. The invention allows the identification of and specific 
inhibition of a specific histone deacetylase involved in tumorigenesis. 

Accordingly, in a first aspect, the invention provides an antisense oligonucleotide that 
inhibits the expression of a histone deacetylase. In certain embodiments of this aspect of the 
invention, the histone deacetylase is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, 
HDAC-C, HDAC-D, or HDAC-E. In certain other embodiments, the oligonucleotide inhibits 
more than one histone deacetylase, or the oligonucleotide inhibits all histone deacetylases. 
Preferably, the oligonucleotide is a chimeric oligonucleotide or a hybrid oligonucleotide. 

In certain preferred embodiments of the first aspect of the invention, the 
oligonucleotide inhibits transcription of a nucleic acid molecule encoding the histone 
deacetylase. The nucleic acid molecule may be genomic DNA (e.g., a gene), cDNA, or 
RNA. In other embodiments, the oligonucleotide inhibits translation of the histone 
deacetylase. 

In various embodiments of the first aspect of the invention, the antisense 
oligonucleotide has at least one internucleotide linkage selected from the group consisting of 
phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 
phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate and sulfone internucleotide linkages. In certain embodiments, the 
oligonucleotide comprises a ribonucleotide or 2^0-substituted ribonucleotide region and a 
deoxyribonucleotide region. 

In a second aspect, the invention provides a method for inhibiting a histone 
deacetylase in a cell comprising contacting the cell with the antisense oligonucleotide of the 
first aspect of the invention. In certain preferred embodiments of the second aspect of the 
invention, cell proliferation is inhibited in the contacted cell. In preferred embodiments, the 
cell is a neoplastic cell which may be in an animal, including a human, and which may be in a 
neoplastic growth. In certain preferred embodiments, the method of the second aspect of the 
invention further comprises contacting the cell with a histone deacetylase protein inhibitor 
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that interacts with and reduces the enzymatic activity of the histone deacetylase. Preferably, 
the histone deacetylase protein inhibitor is operably associated with the antisense 
oligonucleotide. 

In a third aspect, the invention provides a method for inhibiting neoplastic cell growth 

5 in an animal comprising administering to an animal having at least one neoplastic cell present 
in its body a therapeutically effective amount of the antisense oligonucleotide of the first 
aspect of the invention with a pharmaceutical^ acceptable carrier for a therapeutically 
effective period of time. 

In certain preferred embodiments of the third aspect of the invention, the method 

10 further comprises administering to the animal a therapeutically effective amount of a histone 
deacetylase protein inhibitor that interacts with and reduces the enzymatic activity of the 
histone deacetylase with a pharmaceutical^ acceptable carrier for a therapeutically effective 
period of time. Preferably, the histone deacetylase protein inhibitor is operably associated 
with the antisense oligonucleotide. 

15 in a fourth aspect, the invention provides a method for identifying a histone 

deacetylase that is involved in induction of cell proliferation comprising contacting a cell 
with an antisense oligonucleotide that inhibits the expression of a histone deacetylase, 
wherein inhibition of cell proliferation in the contacted cell identifies the histone deacetylase 
as a histone deacetylase that is involved in induction of cell proliferation. In certain preferred 

20 embodiments, the cell is a neoplastic cell, and the induction of cell proliferation is 

tumorigenesis. In preferred embodiments, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a fifth aspect, the invention provides a method for identifying a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

25 proliferation comprising contacting a histone deacetylase identified by the method of the 
fourth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

30 proliferation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 
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In a sixth aspect, the invention provides a method for identifying a histone deacetylase 
that is involved in induction of cell differentiation comprising contacting a cell with an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, wherein 
induction of differentiation in the contacted cell identifies the histone deacetylase as a histone 
5 deacetylase that is involved in induction of cell differentiation. In certain preferred 

embodiments, the cell is a neoplastic cell. In preferred embodiments, the histone deacetylase 
is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a seventh aspect, the invention provides a method for identifying a histone 
deacetylase protein inhibitor that inhibits a histone deacetylase that is involved in induction 

10 of cell differentiation comprising contacting a histone deacetylase identified by the method of 
the sixth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 
protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 

15 differentiation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In an eighth aspect, the invention provides a histone deacetylase protein inhibitor 
identified by the method of the fifth or the seventh aspects of the invention. Preferably, the 
histone deacetylase protein inhibitor is substantially pure. 

20 In a ninth aspect, the invention provides a method for inhibiting cell proliferation in a 

cell comprising contacting a cell with at least two of the reagents selected from the group 
consisting of an antisense oligonucleotide that inhibits a histone deacetylase, a histone 
deacetylase protein inhibitor, an antisense oligonucleotide that inhibits a DNA 
methyltransferase, and a DNA methyltransferase protein inhibitor. In one embodiment, the 

25 inhibition of cell growth of the contacted cell is greater than the inhibition of cell growth of a 
cell contacted with only one of the reagents. In certain embodiments, each of the reagents 
selected from the group is substantially pure. In preferred embodiments, the cell is a 
neoplastic cell. In yet additional preferred embodiments, the reagents selected from the 
group are operably associated. 

30 According to the invention, reagents found to specifically inhibit a histone deacetylase 

involved in neoplasia may be used as therapeutic agents to inhibit neoplastic cell growth in 
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patients suffering from neoplasia. For example, an antisense oligonucleotide that inhibits the 
expression of a histone deacetylase may be administered with a pharmaceutically-acceptable 
carrier (e.g., physiological sterile saline solution) via any route of administration to a patient 
suffering from neoplasia or hyperplasia in an attempt to alleviate any resulting disease 

5 symptom (e.g., death). Likewise, an antisense oligonucleotide that inhibits the expression of 
a histone deacetylase may be incorporated into a gene therapy expression vector (e.g., a 
replication-deficient adenoviral vector), and phage particles carrying such vectors may be 
delivered with a pharmaceutically-acceptable carrier directly to the cells of the neoplastic or 
hyperplastic growth. Pharmaceutically-acceptable carriers and their formulations are well- 

10 known and generally described in, for example, Remington's Pharmaceutical Sciences (18th 
Edition, ed. A. Gennaro, Mack Publishing Co., Easton, PA, 1990). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a graphic representation of a Northern blotting analysis showing the dose- 
dependent abilities of representative, nonlimiting, synthetic oligonucleotides according to the 
invention that specifically bind to either HDAC-1 -encoding nucleic acid or both HDAC-1 - 
5 and HDAC-2-encoding nucleic acids to inhibit expression of HDAC-1 mRNA or both 
HDAC-1 mRNA and HDAC-2 mRNA, respectively. 

Figure 2 is a graphic representation of a Northern blotting analysis showing the dose- 
dependent abilities of representative, nonlimiting, synthetic oligonucleotides according to the 
invention that specifically bind to HDAC-2-encoding nucleic acid to inhibit expression of 
10 HDAC-2 mRNA. 

Figure 3 is a graphic representation of a Western blotting analysis showing the 
abilities of representative, nonlimiting, synthetic oligonucleotides according to the invention 
that specifically bind to HDAC-2-encoding nucleic acid to specifically inhibit expression of 
HDAC-2 protein. 

15 Figure 4 is a graphic representation of a Western blotting analysis showing the 

abilities of representative, nonlimiting, synthetic oligonucleotides according to the invention 
that specifically bind to either HDAC-1 -encoding nucleic acid or both HDAC-1- and HDAC- 
2-encoding nucleic acid to inhibit expression of HDAC-1 protein or both HDAC-1 protein 
and HDAC-2 protein, respectively. Mismatched synthetic oligonucleotides were used as 

20 negative controls. Equal loading of all lanes is evidenced by the equivalent expression of 
actin. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention provides methods and reagents for inhibiting a histone deacetylase at a 
nucleic acid level, as well as for inhibiting a specific histone deacetylase at the nucleic acid 
level. The reagents described herein that inhibit histone deacetylase at the nucleic acid level 
5 (i.e., inhibiting transcription and translation) allows the identification of a specific histone 
deacetylase which is involved in neoplasia. Moreover, therapeutical compositions for 
treating and/or alleviating the symptoms of neoplasia may be developed using the reagents of 
the invention that specifically inhibit a particular histone deacetylase involved in neoplasia. 
The reagents according to the invention are useful as analytical tools and as 

10 therapeutic tools, including as gene therapy tools. The invention also provides methods and 
compositions which may be manipulated and fine-tuned to fit the condition(s) to be treated 
while producing fewer side effects. The patent and scientific literature referred to herein 
establishes knowledge that is available to those with skill in the art. The issued patents, 
applications, and references, including GenBank database sequences, that are cited herein are 

15 hereby incorporated by reference to the same extent as if each was specifically and 
individually indicated to be incorporated by reference. 

In a first aspect, the invention provides an antisense oligonucleotide that inhibits the 
expression of a histone deacetylase. In certain embodiments of this aspect of the invention, 
the histone deacetylase is HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, 

20 HDAC-D, or HDAC-E. In certain embodiments, the oligonucleotide inhibits more than one 
histone deacetylase, or the oligonucleotide inhibits all histone deacetylases. 

The antisense oligonucleotides according to the invention are complementary to a 
region of RN A or double-stranded DNA that encodes a histone deacetylase. For purposes of 
the invention, the term "oligonucleotide" includes polymers of two or more 

25 deoxyribonucleosides, ribonucleosides, or 2 t -0-substituted ribonucleoside residues, or any 
combination thereof. Preferably, such oligonucleotides have from about 8 to about 50 
nucleoside residues, and most preferably from about 12 to about 30 nucleoside residues. The 
nucleoside residues may be coupled to each other by any of the numerous known 
internucleoside linkages. Such internucleoside linkages include without limitation 

30 phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 

phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
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carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate, and sulfone internucleotide linkages. In certain preferred embodiments, 
these internucleoside linkages may be phosphodiester, phosphotriester, phosphorothioate, or 
phosphoramidate linkages, or combinations thereof. The term oligonucleotide also 
5 encompasses such polymers having chemically modified bases or sugars and/or having 
additional substituents, including without limitation lipophilic groups, intercalating agents, 
diamines, and adamantane. For purposes of the invention the term "2'-0-substituted" means 
substitution of the T position of the pentose moiety with an -O-lower alkyl group containing 
1-6 saturated or unsaturated carbon atoms, or with an -O-aryl or allyl group having 2-6 

10 carbon atoms, wherein such alkyl, aryl, or allyl group may be unsubstituted or may be 
substituted, e.g., with halo, hydroxy, trifluoromethyl, cyano, nitro, acyl, acyloxy, alkoxy, 
carboxyl, carbalkoxyl, or amino groups; or such T substitution may be with a hydroxy group 
(to produce a ribonucleoside), an amino or a halo group, but not with a 2'-H group. 

For purposes of the invention, the term "complementary" means having the ability to 

15 hybridize to a genomic region, a gene, or an RNA transcript thereof under physiological 
conditions. Such hybridization is ordinarily the result of base-specific hydrogen bonding 
between complementary strands, preferably to form Watson-Crick or Hoogsteen base pairs, 
although other modes of hydrogen bonding, as well as base stacking can lead to 
hybridization. As a practical matter, such hybridization can be inferred from the observation 

20 of specific gene expression inhibition, which may be at the level of transcription or 
translation (or both). 

Particularly preferred antisense oligonucleotides utilized in this aspect of the 
invention include chimeric oligonucleotides and hybrid oligonucleotides. 

For purposes of the invention, a "chimeric oligonucleotide" refers to an 

25 oligonucleotide having more than one type of internucleoside linkage. One preferred 

embodiment of such a chimeric oligonucleotide is a chimeric oligonucleotide comprising a 
phosphorothioate, phosphodiester or phosphorodithioate region, preferably comprising from 
about 2 to about 1 2 nucleotides, and an alkylphosphonate or alkylphosphonothioate region 
(see e.g., Pederson et al U.S. Patent Nos. 5,635,377 and 5,366,878). Preferably, such 

30 chimeric oligonucleotides contain at least three consecutive internucleoside linkages selected 
from phosphodiester and phosphorothioate linkages, or combinations thereof. 
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For purposes of the invention, a "hybrid oligonucleotide" refers to an oligonucleotide 
having more than one type of nucleoside. One preferred embodiment of such a hybrid 
oligonucleotide comprises a ribonucleotide or 2'-0-substituted ribonucleotide region, 
preferably comprising from about 2 to about 12 2'-0-substituted nucleotides, and a 

5 deoxyribonucleotide region. Preferably, such a hybrid oligonucleotide will contain at least 
three consecutive deoxyribonucleosides and will also contain ribonucleosides, T-O- 
substituted ribonucleosides, or combinations thereof (see e.g., Metelev and Agrawal, U.S. 
Patent No. 5,652,355). 

The exact nucleotide sequence and chemical structure of an antisense oligonucleotide 

10 utilized in the invention can be varied, so long as the oligonucleotide retains its ability to 
inhibit expression of a histone deacetylase. This is readily determined by testing whether the 
particular antisense oligonucleotide is active by quantitating the amount of mRNA encoding a 
histone deacetylase, quantitating the amount of histone deacetylase protein, quantitating the 
histone deacetylase enzymatic activity, or quantitating the ability of histone deacetylase to 

15 inhibit cell growth in a an in vitro or in vivo cell growth assay, all of which are described in 
detail in this specification. 

Antisense oligonucleotides utilized in the invention may conveniently be synthesized 
on a suitable solid support using well-known chemical approaches, including H-phosphonate 
chemistry, phosphoramidite chemistry, or a combination of H-phosphonate chemistry and 

20 phosphoramidite chemistry (i.e., H-phosphonate chemistry for some cycles and 

phosphoramidite chemistry for other cycles). Suitable solid supports include any of the 
standard solid supports used for solid phase oligonucleotide synthesis, such as controlled- 
pore glass (CPG) (see, e.g., Pon, R. T., Methods in Molec. Biol. 20: 465-496, 1993). 

Antisense oligonucleotides according to the invention are useful for a variety of 

25 purposes. For example, they can be used as "probes" of the physiological function of histone 
deacetylase by being used to inhibit the activity of histone deacetylase in an experimental cell 
culture or animal system and to evaluate the effect of inhibiting such histone deacetylase 
activity. This is accomplished by administering to a cell or an animal an antisense 
oligonucleotide that inhibits histone deacetylase expression according to the invention and 

30 observing any phenotypic effects. In this use, the antisense oligonucleotides according to the 
invention is preferable to traditional "gene knockout" approaches because it is easier to use, 
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and can be used to inhibit histone deacetylase activity at selected stages of development or 
differentiation. Thus, the method according to the invention can serve as a probe to test the 
role of histone deacetylation in various stages of development. 

Preferred antisense oligonucleotides of the invention inhibit either the transcription of 
a nucleic acid molecule encoding the histone deacetylase, or the translation of a nucleic acid 
molecule encoding the histone deacetylase. Histone deacetylase-encoding nucleic acids may 
be RNA or double stranded DNA regions and include, without limitation, intronic sequences, 
untranslated 5 1 and 3' regions, intron-exon boundaries as well as coding sequences from a 
histone deacetylase family member gene. For human sequences, see e.g., Yang et al., Proc. 
Natl. Acad. ScL USA 93(23): 12845-12850, 1996; Furukawa et al., Cytogenet. Cell Genet. 
73(1-2): 130-133, 1996; Yang et al., J. Biol. Chem. 272(44): 28001-28007, 1997; Betz et al., 
Genomics 52(2): 245-246, 1998; Taunton et al., Science 272(5260): 408-411, 1996; and 
Dangond et al., Biochem. Biophys. Res. Commun. 242(3): 648-652, 1998). 

Particularly preferred non-limiting examples of antisense oligonucleotides of the 
invention are complementary to regions of RNA or double-stranded DNA encoding a histone 
deacetylase (e.g., HDAC-l, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or 
HDAC-E). The antisense olignouncleotides according to the invention are complementary to 
regions of RNA or double-stranded DNA that encode HDAC-l, HDAC-2, HDAC-3, HDAC- 
4, HDAC-5, HDAC-C, HDAC-D, and/or HDAC-E. The sequence of human HDAC-l can be 
found in GenBank Accession No. U50079 (amino acid sequence in SEQ ID NO:24; nucleic 
acid sequence in SEQ ID NO:25. The sequence of human HDAC-2 can be found in 
GenBank Accession No. U31814 (amino acid sequence in SEQ ID NO: 26; nucleic acid 
sequence in SEQ ID NO: 27). The sequence of human HDAC-3 can be found in GenBank 
Accession No. U75697 (amino acid sequence in SEQ ID NO: 28; nucleic acid sequence in 
SEQ ID NO: 29). The sequence of human HDAC-4 (formerly human HDAC-A) in GenBank 
Accession No. AB006626 (amino acid sequence in SEQ ID NO: 30; nucleic acid sequence in 
SEQ ID NO: 31). The sequence of human HDAC-5 (formerly human HDAC-B) can be 
found in GenBank Accession No. AB011172 (amino acid sequence in SEQ ID NO: 32; 
nucleic acid sequence in SEQ ID NO: 33). The sequence of human HDAC-C can be found in 
GenBank Accession No. AC004994 (amino acid sequence in SEQ ID NO: 34; nucleic acid 
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sequence in SEQ ID NO: 35). The sequence of human HDAC-D can be found in GenBank 
Accession No. AC004466 (nucleic acid sequence in SEQ ID NO: 36). 

The sequences encoding histone deacetylases from many non-human animal species 
are also known (see, for example, GenBank Accession Numbers AF006603, AF006602,and 

5 AF074882 for murine histone deacetylases). Accordingly, the antisense oligonucleotides of 
the invention may also be complementary to regions of RN A or double-stranded DNA that 
encode histone deacetylases from non-human animals. Particularly, preferred 
oligonucleotides have nucleotide sequences of from about 13 to about 35 nucleotides which 
include the nucleotide sequences shown below as SEQ ID NOs: 1-18. Yet additional 

10 particularly preferred oligonucleotides have nucleotide sequences of from about 15 to about 
26 nucleotides of the nucleotide sequences shown below. Most preferably, the 
oligonucleotides shown below have phosphorothioate backbones, are 20-26 nucleotides in 
length, and are modified such that the terminal four nucleotides at the 5' end of the 
oligonucleotide and the terminal four nucleotides at the 3' end of the oligonucleotide each 

15 have T -O- methyl groups attached to their sugar residues. 

Antisense oligonucleotide specific for human HDAC-1 (MG2608): 
5'-GAA ACG TGA GGG ACT CAG CA-3' (SEQ ID NO: 1). 

Antisense oligonucleotide specific for both human HDAC-1 and human HDAC-2 
(MG2610) is a 25/25/25/25 mixture of four oligonucleotides: 

20 5'- CAG CAA ATT ATG GGT CAT GCG GAT TC-3' (SEQ ID NO: 2); 
5'- CAG CAA GTT ATG AGT CAT GCG GAT TC-3' (SEQ ID NO: 3); 
5'- CAG CAA ATT ATG AGT CAT GCG GAT TC-3' (SEQ ID NO: 4); and 
5'- CAG CAA GTT ATG GGT CAT GCG GAT TC-3' (SEQ ID NO: 5). 
^ Antisense oligonucleotide specific for human HDAC-2: 

25 5'-TGC TGC TGC TGC TGC TGC CG-3' (MG2628; SEQ ID NO: 6); 
5'-CCT CCT GCT GCT GCT GCT GC-3' (MG2633; SEQ ID NO: 7); 
5'-GGT TCC TTT GGT ATC TGT TT-3' (MG2635; SEQ ID NO: 8); and 
5-CTC CTT GAC TGT ACG CCA TG-3 1 (MG2636; SEQ ID NO: 9). 

30 The antisense oligonucleotides according to the invention may optionally be 

formulated with any of the well known pharmaceutical^ acceptable carriers or diluents (see 
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preparation of pharmaceutical^ acceptable formulations in, e.g.. Remington's 
Pharmaceut ical Sciences . 18th Edition, ed. A. Gennaro, Mack Publishing Co., Easton, PA, 
1990). 

In a second aspect, the invention provides a method for inhibiting a histone 
deacetylase in a cell comprising contacting the cell with the antisense oligonucleotide that 
inhibits the expression of a histone deacetylase. Preferably, cell proliferation is inhibited in 
the contacted cell. Thus, the antisense oligonucleotides according to the invention are useful 
in therapeutic approaches to human diseases including benign and malignant neoplasms by 
inhibiting cell proliferation in cells contacted with the antisense oligonucleotides. The phrase 
"inhibiting cell proliferation" is used to denote an ability of a histone deacetylase antisense 
oligonucleotide or a histone deacetylase protein inhibitor (or combination thereof) to retard 
the growth of cells contacted with the oligonucleotide or protein inhibitor, as compared to 
cells not contacted. Such an assessment of cell proliferation can be made by counting 
contacted and non-contacted cells using a Coulter Cell Counter (Coulter, Miami, FL) or a 
hemacytometer. Where the cells are in a solid growth (e.g., a solid tumor or organ), such an 
assessment of cell proliferation can be made by measuring the growth with calipers, and 
comparing the size of the growth of contacted cells with non-contacted cells. Preferably, the 
term includes a retardation of cell proliferation that is at least 50% of non-contacted cells. 
More preferably, the term includes a retardation of cell proliferation that is 100% of non- 
contacted cells (Le., the contacted cells do not increase in number or size). Most preferably, 
the term includes a reduction in the number or size of contacted cells, as compared to non- 
contacted cells. Thus, a histone deacetylase antisense oligonucleotide or a histone 
deacetylase protein inhibitor that inhibits cell proliferation in a contacted cell may induce the 
contacted cell to undergo growth retardation, to undergo growth arrest, to undergo 
programmed cell death (i.e., to apoptose), or to undergo necrotic cell death. 

Conversely, the phrase "inducing cell proliferation" is used to denote the requirement 
of the presence or enzymatic activity of a histone deacetylase for cell proliferation in a 
normal (i.e., non-neoplastic) cell. Hence, over-expression of a histone deacetylase that 
induces cell proliferation may or may not lead to increased cell proliferation; however, 
inhibition of a histone deacetylase that induces cell proliferation will lead to inhibition of cell 
proliferation. 



- 13- 



WO 00/71703 



PCT/IB00/01252 



The phrase "inducing cell differentiation" is used to denote the ability of a histone 
deacetylase antisense oligonucleotide or histone deacetylase protein inhibitor (or combination 
thereof) to induce differentiation in a contacted cell as compared to a cell that is not 
contacted. Thus, a neoplastic cell, when contacted with a histone deacetylase antisense 

5 oligonucleotide or histone deacetylase protein inhibitor (or both) of the invention, may be 
induced to differentiate, resulting in the production of a daughter cell that is phylogenetically 
more advanced than the contacted cell. 

The cell proliferation inhibiting ability of the antisense oligonucleotides according to 
the invention allows the synchronization of a population of a-synchronously growing cells. 

10 For example, the antisense oligonucleotides of the invention may be used to arrest a 
population of non-neoplastic cells grown in vitro in the Gl or G2 phase of the cell cycle. 
Such synchronization allows, for example, the identification of gene and/or gene products 
expressed during the Gl or G2 phase of the cell cycle. Such a synchronization of cultured 
cells may also be useful for testing the efficacy of a new transfection protocol, where 

15 transfection efficiency varies and is dependent upon the particular cell cycle phase of the cell 
to be transfected. Use of the antisense oligonucleotides of the invention allows the 
synchronization of a population of cells, thereby aiding detection of enhanced transfection 
efficiency. 

The anti-neoplstic utility of the antisense oligonucleotides according to the invention 
20 is described in detail elsewhere in this specification. 

In yet other preferred embodiments, the cell contacted with a histone deacetylase 
antisense oligonucleotide is also contacted with a histone deacetylase protein inhibitor. 

As used herein, the term "histone deacetylase protein inhibitor" denotes an active 
moiety capable of interacting with a histone deacetylase at the protein level and reducing the 
25 activity of that histone deacetylase. Histone deacetylase protein inhibitors include, without 
limitation, trichostatin A, trichostatin B, trichostatin C, depudecin, trapoxin, butyrate, 
suberoylanilide hydroxamic acid (SAHA), FR901228 (Fujisawa Pharmaceuticals), and 
acetyldinaline (el-Beltagi et al., Cancer Res. 53(13):3008-3014, 1993). A histone deacetylase 
protein inhibitor is a molecule that reduces the activity of a histone deacetylase to a greater 
30 extent than it reduces the activity of any unrelated protein. In a preferred embodiment, such 
reduction of the activity of a histone deacetylase is at least 5-fold, more preferably at least 
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10-fold, most preferably at least 50-fold. In another embodiment, the activity of a histone 
deacetylase is reduced 100-fold. Preferably, a histone deacetylase protein inhibitor interacts 
with and reduces the activity of fewer than all histone deacetylases. By "all histone 
deacetylases" is meant all of the members of both of the histone deacetylase families of 
proteins from a particular species of animal and includes, without limitation, HDAC-1, 
HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E, all of which are 
considered "related proteins" as used herein. For example, a preferred histone deacetylase 
protein inhibitor interacts with and inhibits HDAC-1 and HDAC-2, but does not interact with 
and inhibit HDAC-3. Most preferably, a histone deacetylase protein inhibitor interacts with 
and reduces the activity of one histone deacetylase (e.g., HDAC-2), but does not interact with 
or reduce the activities of the other histone deacetylases (e.g., HDAC-1 and HDAC-3). As 
discussed below, a preferred histone deacetylase protein inhibitor is one that interacts with 
and reduces the enzymatic activity of a histone deacetylase that is involved in tumorigenesis. 

Preferably, the histone deacetylase protein inhibitor is operably associated with the 
antisense oligonucleotide. As mentioned above, the antisense oligonucleotides according to 
the invention may optionally be formulated well known pharmaceutical^ acceptable carriers 
or diluents. This formulation may further contain one or more one or more additional histone 
deacetylase antisense oligonucleotide(s), and/or one or more histone deacetylase protein 
inhibitor(s), or it may contain any other pharmacologically active agent. 

In a particularly preferred embodiment of the invention, the antisense oligonucleotide 
is in operable association with a histone deacetylase protein inhibitor. The term "operable 
association" includes any association between the antisense oligonucleotide and the histone 
deacetylase protein inhibitor which allows an antisense oligonucleotide to inhibit histone 
deacetylase-encoding nucleic acid expression and allows the histone deacetylase protein 
inhibitor to inhibit histone deacetylase enzymic activity. One or more antisense 
oligonucleotide of the invention may be operably associated with one or more histone 
deacetylase protein inhibitor. Preferably, an antisense oligonucleotide of the invention that 
targets one particular histone deacetylase (e.g., HDAC-2) is operably associated with a 
histone deacetylase protein inhibitor which targets the same histone deacetylase. A preferred 
operable association is a hydrolyzable. Preferably, the hydrolyzable association is a covalent 
linkage between the antisense oligonucleotide and the histone deacetylase protein inhibitor. 
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Preferably, such covalent linkage is hydrolyzable by esterases and/or amidases. Examples of 
such hydrolyzable associations are well known in the art. Phosphate esters are particularly 
preferred. 

In certain preferred embodiments, the covalent linkage may be directly between the 
5 antisense oligonucleotide and the histone deacetylase protein inhibitor so as to integrate the 
histone deacetylase protein inhibitor into the backbone. Alternatively, the covalent linkage 
may be through an extended structure and may be formed by covalently linking the antisense 
oligonucleotide to the histone deacetylase protein inhibitor through coupling of both the 
antisense oligonucleotide and the histone deacetylase protein inhibitor to a carrier molecule 

10 such as a carbohydrate, a peptide or a lipid or a glycolipid. Other preferred operable 

associations include lipophilic association, such as formation of a liposome containing an 
antisense oligonucleotide and the histone deacetylase protein inhibitor covalently linked to a 
lipophilic molecule and thus associated with the liposome. Such lipophilic molecules include 
without limitation phosphotidylcholine, cholesterol, phosphatidylethanolamine, and synthetic 

15 neoglycolipids, such as syalyllacNAc-HDPE. In certain preferred embodiments, the operable 
association may not be a physical association, but simply a simultaneous existence in the 
body, for example, when the antisense oligonucleotide is associated with one liposome and 
the protein effector is associated with another liposome. 

In a third aspect, the invention provides a method for inhibiting neoplastic cell 

20 proliferation in an animal comprising administering to an animal having at least one 
neoplastic cell present in its body a therapeutically effective amount of the antisense 
oligonucleotide of the first aspect of the invention with a pharmaceutical^ acceptable carrier 
for a therapeutically effective period of time. Preferably, the animal is a mammal, 
particularly a domesticated mammal. Most preferably, the animal is a human. 

25 The term "neoplastic cell" is used to denote a cell that shows aberrant cell growth. 

Preferably, the aberrant cell growth of a neoplastic cell is increased cell growth. A neoplastic 
cell may be a hyperplastic cell, a cell that shows a lack of contact inhibition of growth in 
vitro, a benign tumor cell that is incapable of metastasis in vivo, or a cancer cell that is 
capable of metastases in vivo and that may recur after attempted removal. The term 

30 "tumorigenesis" is used to denote the induction of cell proliferation that leads to the 
development of a neoplastic growth. 
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The terms "therapeutically effective amount" and therapeutically effective period of 
time" are used to denote known treatments at dosages and for periods of time effective to 
reduce neoplastic cell growth. Preferably, such administration should be parenteral, oral, 
sublingual, transdermal, topical, intranasal, or intrarectal. When administered systemically 
5 the therapeutic composition is preferably administered at a sufficient dosage to attain a blood 
level of antisense oligonucleotide from about 0.1 \iM to about 10 pM For localized 
administration, much lower concentrations than this may be effective, and much higher 
concentrations may be tolerated. One of skill in the art will appreciate that such therapeutic 
effect resulting in a lower effective concentration of the histone deacetylase inhibitor may 

10 vary considerably depending on the tissue, organ, or the particular animal or patient to be 
treated according to the invention. 

In a preferred embodiment, the therapeutic composition of the invention is 
administered systemically at a sufficient dosage to attain a blood level of antisense 
oligonucleotide from about 0.01 |uM to about 20 ^iM. In a particularly preferred embodiment, 

15 the therapeutic composition is administered at a sufficient dosage to attain a blood level of 
antisense oligonucleotide from about 0.05 |iM to about 15 \xM. In a more preferred 
embodiment, the blood level of antisense oligonucleotide is from about 0.1 |iM to about 10 
HM. 

For localized administration, much lower concentrations than this may be 
20 therapeutically effective. Preferably, a total dosage of antisense oligonucleotide will range 
from about 0. 1 mg to about 200 mg oligonucleotide per kg body weight per day. In a more 
preferred embodiment, a total dosage of antisense oligonucleotide will range from about 1 mg 
to about 20 mg oligonucleotide per kg body weight per day. In a most preferred embodiment, 
a total dosage of antisense oligonucleotide will range from about 2 mg to about 10 mg 
25 oligonucleotide per kg body weight per day. In a particularly preferred embodiment, the 
therapeutically effective amount of a histone deacetylase antisense oligonucleotide is about 
0.5 mg oligonucleotide per kg body weight per day. 

In certain preferred embodiments of the third aspect of the invention, the method 
further comprises administering to the animal a therapeutically effective amount of a histone 
30 deacetylase protein inhibitor with a pharmaceutical^ acceptable carrier for a therapeutically 
effective period of time. Preferably, the histone deacetylase protein inhibitor is operably 
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associated with the antisense oligonucleotide. Methods for the operable association of a 
histone deacetylase protein inhibitor with a histone deacetylase antisense oligonucleotide are 
described above. 

The histone deacetylase protein inhibitor-containing therapeutic composition of the 
5 invention is administered systemically at a sufficient dosage to attain a blood level histone 
deacetylase protein inhibitor from about O.OluM to about 10pM. In a particularly preferred 
embodiment, the therapeutic composition is administered at a sufficient dosage to attain a 
blood level of histone deacetylase protein inhibitor from about O.OSjiM to about 10|iM. In a 
more preferred embodiment, the blood level of histone deacetylase protein inhibitor is from 
10 about 0. l\iM to about 7^iM. For localized administration, much lower concentrations than 
this may be effective. Preferably, a total dosage of histone deacetylase protein inhibitor will 
range from about 0.01 mg to about 5 mg protein effector per kg body weight per day. In a 
more preferred embodiment, a total dosage of histone deacetylase protein inhibitor will range 
from about 0. 1 mg to about 4 mg protein effector per kg body weight per day. In a most 
15 preferred embodiment, a total dosage of histone deacetylase protein inhibitor will range from 
about 0. 1 mg to about 1 mg protein effector per kg body weight per day. In a particularly 
preferred embodiment, the therapeutically effective synergistic amount of histone deacetylase 
protein inhibitor (when administered with an antisense oligonucleotide) is 0.1 mg per kg body 
weight per day. 

20 This aspect of the invention results in an improved inhibitory effect, thereby reducing 

the therapeutically effective concentrations of either or both of the nucleic acid level inhibitor 
(/.£., antisense oligonucleotide) and the protein level inhibitor (i.e.,histone deacetylase protein 
inhibitor) required to obtain a given inhibitory effect as compared to those necessary when 
either is used individually. 

25 Furthermore, one of skill will appreciate that the therapeutically effective synergistic 

amount of either the antisense oligonucleotide or the histone deacetylase inhibitor may be 
lowered or increased by fine tuning and altering the amount of the other component. The 
invention therefore provides a method to tailor the administration/treatment to the particular 
exigencies specific to a given animal species or particular patient. Therapeutically effective 

30 ranges may be easily determined for example empirically by starting at relatively low 
amounts and by step- wise increments with concurrent evaluation of inhibition. 
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In a fourth aspect, the invention provides a method for investigating the role of a 
particular histone deacetylase in cellular proliferation, including the proliferation of 
neoplastic cells. In this method, the cell type of interest is contacted with an amount of an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, as described 
5 for the first aspect according to the invention, resulting in inhibition of expression of the 
histone deacetylase in the celL If the contacted cell with inhibited expression of the histone 
deacetylase also shows an inhibition in cell proliferation, then the histone deacetylase is 
involved in the induction of cell proliferation. In this scenario, if the contacted cell is a 
neoplastic cell, and the contacted neoplastic cell shows an inhibition of cell proliferation, then 

10 the histone deacetylase whose expression was inhibited is a histone deacetylase that is 
involved in tumorigenesis. Preferably, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

Thus, by identifying a particular histone deacetylase that is involved in the induction 
of cell proliferation, only that particular histone deacetylase need be targeted with an 

15 antisense oligonucleotide to inhibit cell proliferation or induce differentiation. Consequently, 
a lower therapeutically effective dose of antisense oligonucleotide may be able to effectively 
inhibit cell proliferation. Moreover, undesirable side effects of inhibiting all histone 
deacetylases may be avoided by specifically inhibiting the one (or more) histone 
deacetylase(s) involved in inducing cell proliferation. 

20 Once such a histone deacetylase involved in inducing cell proliferation is identified 

using the antisense oligonucleotides of the first aspect of the invention, then histone 
deacetylase protein inhibitors may be generated that specifically inhibit the histone 
deacetylase involved in inducing cell proliferation, while not inhibiting other histone 
deacetylases not involved in inducing cell proliferation. Accordingly, in a fifth aspect, the 

25 invention provides a method for identifying a histone deacetylase protein inhibitor that 
inhibits a histone deacetylase that is involved in the induction of cell proliferation. This 
method comprises contacting a histone deacetylase identified as being involved in inducing 
cell proliferation with a candidate compound and measuring the enzymatic activity of the 
contacted histone deacetylase. A reduction in the enzymatic activity of the contacted histone 

30 deacetylase identifies the candidate compound as a histone deacetylase protein inhibitor that 
inhibits a histone deacetylase that is involved in induction of cell proliferation. 
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Measurement of the enzymatic activity of a histone deacetylase can be achieved using 
known methodologies. For example, Yoshida et aL (J. Biol. Chem. 265: 17174-17179, 1990) 
describe the assessment of histone deacetylase enzymatic activity by the detection of 
acetylated histones in trichostatin A treated cells. Taunton et al. (Science 272: 408-41 1, 
5 1996) similarly describes methods to measure histone deacetylase enzymatic activity using 
endogenous and recombinant HDAC-1. Both Yoshida et aL (J. Biol. Chem. 265: 17174- 
17179, 1990) and Taunton et aL (Science 272: 408-411, 1996) are hereby incorporated by 
reference. 

Preferably, the histone deacetylase protein inhibitor that inhibits a histone deacetylase 

10 that is involved in induction of cell proliferation is a histone deacetylase protein inhibitor that 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In a sixth aspect, the invention provides a method for identifying a histone deacetylase 
that is involved in induction of cell differentiation comprising contacting a cell with an 
antisense oligonucleotide that inhibits the expression of a histone deacetylase, wherein 

15 induction of differentiation in the contacted cell identifies the histone deacetylase as a histone 
deacetylase that is involved in induction of cell differentiation. Preferably, the cell is a 
neoplastic cell. In preferred embodiments, the histone deacetylase is HDAC-1, HDAC-2, 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, or HDAC-E. 

In a seventh aspect, the invention provides a method for identifying a histone 

20 deacetylase protein inhibitor that inhibits a histone deacetylase that is involved in induction 
of cell differentiation comprising contacting a histone deacetylase identified by the method of 
the sixth aspect of the invention with a candidate compound and measuring the enzymatic 
activity of the contacted histone deacetylase, wherein a reduction in the enzymatic activity of 
the contacted histone deacetylase identifies the candidate compound as a histone deacetylase 

25 protein inhibitor that inhibits a histone deacetylase that is involved in induction of cell 
differentiation. In certain preferred embodiments, the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

In an eighth aspect, the invention provides a histone deacetylase protein inhibitor 
identified by the method of the fifth or the seventh aspects of the invention.. Preferably, the 

30 histone deacetylase protein inhibitor is substantially pure. 
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Substantially purified proteins can be achieve by any standard method including, 
without limitation, expression of recombinant protein, affinity chromatography, antibody- 
based affinity purification, and high performance liquid chromatography (HPLC; see, e.g., 
Fisher (1980) Laboratory Techniques in Biochemistry and Molecular Biolog y. Work and 
5 Burdon (eds.), Elsevier). Preferably, a substantially purified protein is at least 80%, by 
weight, pure in that it is free from other proteins or naturally-occurring organic molecules. 
More preferably, a substantially purified protein is at least 90% pure, by weight. Most 
preferably, a substantially purified protein is at least 95% pure, by weight. 

In a ninth aspect, the invention provides a method for inhibiting cell proliferation in a 

10 cell comprising contacting a cell with at least two of the reagents selected from the group 
consisting of an antisense oligonucleotide that inhibits a histone deacetylase, a histone 
deacetylase protein inhibitor, an antisense oligonucleotide that inhibits a DNA 
methyltransferase, and a DNA methyltransferase protein inhibitor. In one embodiment, the 
inhibition of cell growth of the contacted cell is greater than the inhibition of cell growth of a 

15 cell contacted with only one of the reagents. In certain preferred embodiments, each of the 
reagents selected from the group is substantially pure. In preferred embodiments, the cell is a 
neoplastic cell. In yet additional preferred embodiments, the reagents selected from the 
group are operably associated. 

Antisense oligonucleotides that inhibit DNA methyltransferase are described in Szyf 

20 and von Hofe, U.S. Patent No. 5,578,716, the entire contents of which are incorporated by 
reference. DNA methyltransferase protein inhibitors include, without limitation, 5-aza-2'- 
deoxycytidine (5-aza-dC), 5-fluoro-2'-deoxycytidine, 5-aza-cytidine (5-aza-C), or 5,6- 
dihydro-5-aza-cytidine. 

The following examples are intended to further illustrate certain preferred 

25 embodiments of the invention and are not limiting in nature. Those skilled in the art will 
recognize, or be able to ascertain, using no more than routine experimentation, numerous 
equivalents to the specific substances and procedures described herein. Such equivalents are 
considered to be within the scope of this invention, and are covered by the appended claims. 

30 
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Example 1 
Screenin g of Antisense Oligonucleotides 
To identify which antisense oligonucleotides were most effective at inhibiting a 
specific histone deacetylase, a number of oligonucleotides were generated based on the 
sequences provided in GenBank Accession Number U50079 for HDAC-1 and GenBank 
Accession Number U31814 for HDAC-2. Some of the oligonucleotides screened were 
described in Table 2 and Table 3 of Besterman et al, U.S. patent application serial no. 
60/104,804, filed October 19, 1998, the entire disclosure of which is hereby incorporated by 
reference. 

In addition, oligonucleotides were generated which were complementary to both 
HDAC-1 and HDAC-2. 

To screen these oligonucleotides for an ability to inhibit the targeted histone 
deacetylase, a Northern blotting analysis was first performed. To do this, T24 human bladder 
carcinoma cells (commercially available from the American Type Culture Collection 
(ATCC), Manassas, VA) were grown under suggested conditions. Before addition of 
oligonucleotides, ceils were washed with PBS (phosphate buffered saline). Next, lipofectin 
transfection reagent (Gibco-BRL Mississauga, Ontario), at a concentration of 6.25 pg/ml, 
was added to serum free OPTIMEM medium (GIBCO/BRL), which was then added to the 
cells. Oligonucleotides to be screened were then added to different wells of cells (i.e., one 
oligonucleotide per well of cells). The same concentration of oligonucleotide (e.g., 50 nM) 
was used per well of cells. The cells were allowed to incubate with lipofectin and 
oligonucleotide for 4 hours at 37°C in a cell culture incubator. The cells were then washed 
with PBS and returned to full serum-containing medium. Twenty- four hours later, the cells 
were harvested for determination of HDAC mRNA levels by Northern blotting analysis. 

For determination of mRNA levels by Northern blot, total RNA was prepared from 
cells by the guanidinium isottiiocyanate standard procedure (see, e.g., Ausubel et al., Current 
Protocols in Molecular Biology , John Wiley & Sons, New York, NY, 1994), with the 
exception of an additional precipitation step in 2 M LiCl overnight at 4°C to purify RNA 
from cellular DNA contamination. Northern blotting analysis was performed according to 
standard protocols. Probes for HDAC- 1 and HDAC-2 were full length cDNA clones 
generated by PCR amplification from the known sequences for each (e.g., GenBank 
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Accession Nos. U50079 and U31814, respectively). These probes were radio labelled with 

32 

P-ATP. Northern blots were scanned and quantified using Alpha Imager (Alpha 
Innovotech). 

The oligonucleotides which showed an ability to reduce the mRNA expression of a 
5 targeted histone deacetylase {i.e., were able to inhibit transcription of the histone deacetylase 
mRNA) were next screened for an ability to inhibit expression of the targeted histone 
deacetylase protein. To do this, T24 cells were transfected with oligonucleotide using 
lipofectin as described above. Twenty-four hours later, the cells were lysed according to 
standard procedures. The whole cell extracts (50 were resolved on 7-15% gradient 
10 SDS/PAGE, transferred to PVDF membrane (Amersham, Arlington Heights, IL), and 

subjected to Western blotting analysis with rabbit polyclonal HDAC1- and HDAC-2 specific 
antibodies (1:500, Santa Cruz Biotech., Santa Cruz, CA) were used. Detection was 
accomplished with a secondary anti- rabbit IgG-HR peroxidase antibody and an enhanced 
chemiluminescence detection kit (Amersham) accordingly to manufacturer's instructions. 
15 Based on our results, the following antisense oligonucleotides were identified as being 

most effective at inhibiting the expression of targeted histone deacetylase as determined by 
both mRNA and protein expression blotting analysis. These oliognucleotides are as follows: 
For inhibition of HDAC-1, Oligonucleotide No. MG2608 having the sequence: 
5'GAAACG TGA GGG ACT CAGCA-3' (SEQ ID NO: 10). 
20 For inhibition of both HDAC- 1 and HDAC-2, Oligonucleotide No. MG2610 is a 

25/25/25/25 mixture of four oligonucleotides having the sequences: 

5'- CAGC AA ATT ATG GGT CAT GCG GAUUC-3' (SEQ ID NO: 1 1); 
5'- CAGCAA GTT ATG AGT CAT GCG GAUUC-3' (SEQ ID NO: 12); 
5'- CAGC AA ATT ATG AGT CAT GCG GAUUC-3' (SEQ ID NO: 13); 
25 5'- CAGC AA GTT ATG GGT CAT GCG GAUUC-3' (SEQ ID NO: 14). 

For inhibition of HDAC-2, Table I shows the antisense oligonucleotides found to be 
most effective: 



30 
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Table I 



Oligonucleotide 
No. 


Sequence 


SEQ ID 
NO 


Target 


MG2628 


5'-UGC UGC TGC TGC TGC TGC CG-3' 


15 


121-141 


MG2633 


5'-CCU CCT GCT GCT GCT GCU GC-3' 


16 


132-152 


MG2635 


5'-GGU UCC TTT GGT ATC TGU UU-3' 


17 


1605-1625 


MG2636 


5'-CUC CTT GAC TGT ACG CCA UG-3' 


18 


1-20 



(***) target reference numbering is in accordance with HDAC-2, GenBank Accession Number 



U31814. 

5 To evaluate the specificity of the second generation histone deacetylase antisense 

oligonucleotides, mismatch control oligonucleotides of HDAC-1 (MG2608) and HDAC-1 / 2 
(MG2610) were generated. These mismatch control oligonucleotides were generated by 
substituting bases, primarily in the four 5' and 3' nucleotides, where the highest affinity with 
the targeted histone deacetylase-encoding nucleic acid occurs. 

10 HDAC- 1 MISMATCH CONTROL (MG2609), has the sequence: 
5'-CAAUCG TCA GAG ACT C CG AA -3' (SEQ ID NO: 19). 

HDAC-1 / 2 MISMATCH CONTROL (MG2637), has a 225/25/25/25 mixture of four 
oligonucleotides having the sequences: 

5'-AAGGAA GTC ATG AAT GAT GCC CAUUG-3' (SEQ ID NO: 20); 
15 5*- AAG G AA ATC ATG GAT GAT GCC C AU UG -3' (SEQ ID NO: 21); 

5'AAGGAA GTC ATG GAT GAT GCC C AU UG -3' (SEQ ID NO: 22); 

5'- AAG G AA ATC ATG AAT GAT GCC CAUUG-3' (SEQ ID NO: 23). 

These oligonucleotides (i.e., having SEQ ID NOs: 10-23) were second generation 

oligonucleotides (i.e., 4x4 hybrids). That is, oligonucleotides having SEQ ID NOs: 10-23 
20 were chemically modified as follows: A equals 2'-deoxyriboadenosine; C equals 2'- 

deoxyribocytidine; G equals 2'-deoxyriboguanosine; T equals 2 , -deoxyribothymidine; A 

equals riboadenosine; U equals uridine; C equals ribocytidine; and G equals riboguanosine. 

The underlined bases were 2 , -methoxyribose substituted nucleotides. Non-underlined bases 

indicate deoxyribose nucleosides. The backbone of each oligonucleotide consisted of a 
25 phosphorothioate linkage between adjoining nucleotides. 
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A number of oligonucleotides are next generated which are complementary to 
HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, and HDAC-E. These oligonucleotides 
are based on the known nucleic acid sequences of these histone deacetylases (see, e.g., 
GenBank Accession No. U75697 for HDAC-3). Antisense oligonucleotides specific for one 
5 of these histone deacetylases are screened for efficacy at inhibiting expression of mRNA and 
protein as described above for HDAC-1, HDAC-1 / 2, and HDAC-2. In addition, antisense 
oligonucleotides that inhibit more than one histone deacetylase (e.g., HDAC-1 / 3 / C- 
specific) are also generated by mixing antisense oligonucleotides specific for each histone 
deacetylase and screened for efficacy. 

10 

Example 2 

Inhibition of Histone Deacetylase mRNA Expression With Antisense 
Oligonucleotides 

To determine the specificity and dose requirements of the antisense oligonucleotides 
15 specific for histone deacetylase-encoding nucleic acid, the dose dependent inhibition of these 
oligonucleotides on histone deacetylase mRNA expression was examined. 

To do this, T24 cells were transfected using lipofectin (as described in Example 1) 
using 10, 25, 50, or 100 nM oligonucleotide. The cells were harvested twenty-four hours 
following transfection, RNA prepared, and Northern blotting analysis performed as described 
20 in Example 1 using radiolabelled HDAC-1 and HDAC-2 cDNA as probe. 

Fig. 1 shows the dose dependent inhibition of HDAC-1 mRNA expression by both 
HDAC-1 and HDAC-1 / 2 antisense oligonucleotides at 50-100 nM. Conversely, HDAC-2 
mRNA expression was inhibited by only the HDAC-1 / 2 antisense oligonucleotide 
(MG2610) at 50-100 nM, while the HDAC-1 antisense oligonucleotide (MG2608) had no 
25 effect. The oligonucleotides used in the experiment, the results of which are shown in Fig. 1, 
were first generation oligonucleotides (i.e., were not chemically modified). The 
oligonucleotides used to obtain the results shown in Fig. 1 had sequences of SEQ ID NOs: 1- 
5. 

Fig. 2 shows the dose-dependent inhibition of HDAC-2 mRNA by HDAC-2 antisense 
30 oligonucleotide. All four HDAC-2 antisense oligonucleotide (MG2628, MG2633, MG2635, 
and MG2636) were able to reduce the level of HDAC-2 mRNA expression at 50-100 nM. 
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MG2628 appeared particularly efficacious at reducing HDAC-2 mP M A expression in this 
experiment. 

These data demonstrated that by targeting histone deacetylase at the nucleic acid level 
with antisense oligonucleotide, a reduction in mRNA expression could be achieved 24 hours 
5 following exposure to the oligonucleotide. 

Example 3 

Inhibition of Histone Deacetylase Protein E xpression With 
Second Generation Antisense Oligonucleotides 

10 To determine the ability of histone deacetylase antisense oligonucleotides to inhibit 

protein expression, second generation versions of the HDAC-1, HDAC-1 / 2, and HDAC-2 
antisense oligonucleotides were generated. Each of these second generation antisense 
oligonucleotides had a backbone consisting of a phosphorothioate linkage between each 
adjoining nucleotide. Moreover, the four terminal nucleotide residues at both the 5' and 3' 

15 ends of the olgonucleotide had sugar residues comprising a 2'-Omethyl group. This 
modification to the terminal nucleotide residues served to increase binding affinity of the 
oligonucleotide to the targeted nucleic acid, and to increase the stability of the 
oligonucleotide by inhibiting nuclease susceptibility. 

Fig. 3 shows the ability of second generation HDAC-2 antisense oligonucleotides to 

20 inhibit HDAC-2 protein expression. T24 cells were transfected with 0, 25, or 50 nM 

MG2628 or MG2636 using lipofectin, as described in Example 1. Twenty-four hours later, 
the cells were transfected a second time with the same amount of the same oligonucleotide. 
Twenty- four hours after this (i.e., 48 hours after the first transfection), cellular proteins were 
prepared, resolved on 7-15% gradient SDS-PAGE, and subjected to Western blotting analysis 

25 as described in Example 1 with rabbit polyclonal HDAC2 specific antibody (1:500, Santa 
Cruz Biotech). Following blotting with the secondary anti- rabbit IgG-HR peroxidase 
antibody and visualization with the enhanced chemiluminescence detection kit (Amersham), 
the blot was stripped and re-probed with an antibody specific to actin to verify equal loading 
of all wells (data not shown). 

30 As can be seen in Fig. 3, 50 pM of second generation MG2628 or MG2836 was able 

to inhibit HDAC-2 protein expression. 
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Fig. 4 shows the specific ability of the HDAC-1 / 2 and HDAC A antisense 
oligonucleotides to inhibit protein expression of both HDAC-1 and HDAC-2 or HDAC-1, 
respectively, when compared to the mismatch controls. T24 cells were transfected twice as 
described above with 50 nM oligonucleotide. Cell lysates were prepared twenty-four hours 
5 following the second transfection, resolved on 7-15% gradient SDS-PAGE, and transferred to 
PVDF membrane. The PVDF membrane blot was first blotted with anti-HDAC-1 antibody. 
Following detection with horseradish peroxidase-labelled secondary antibody and enhanced 
chemiluminescence, the blot was stripped, and re-probed with anti-HDAC-2 antibody. 
Following detection, the blot was stripped for a second time and re-probed with an actin- 

10 specific antibody to verify equal protein loading in the lanes. 

As can be seen in Fig. 4, both HDAC-1 and HDAC-1 / 2 mismatch control 
oligonucleotides failed to inhibit HDAC-1 or HDAC-1 and HDAC-2 protein expression, 
respectively. Conversely, HDAC-1 antisense oligonucleotide effectively reduced expression 
of HDAC-1 protein, and HDAC-1 / 2 antisense oligonucleotide reduced protein expression of 

15 both HDAC- 1 and HDAC-2. 

Example 4 

Identification of A Histone Deacetylase Involved in Induction of Cell Proliferation 
Antisense oligonucleotides that inhibit expression of different histone deacetylases, 
20 according to the invention, are screened to identify a histone deacetylase that induces cell 
proliferation in cultured cells. 

To identify a histone deacetylase that induces normal (i.e., non-neoplastic) cell 
division, cultured normal human fibroblast cells are transfected with an antisense 
oligonucleotide that inhibits the expression of a histone deacetylase. While any standard 
25 transfection protocol may be employed, including, without limitation, CaPC>4 precipitation, 
electroporation, DEAE-dextran), transfection using the lipofectin transfection reagent (Gibco- 
BRL) is preferred. Following transfection with lipofectin and a histone deacetylase antisense 
oligonucleotide, cells are harvested by trypsinization at various time points, and counted 
using a hemacytometer or a Coulter Cell Counter. Mock transfected control cells {i.e., treated 
30 with lipofectin plus a control, non-specific oligonucleotide) are also harvested and counted. 
Both the antisense oligonucleotide- and mock-transfected cells are also visually inspected 
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under a microscope for any phenotypic changes (e.g., induction of apoptosis). An antisense 
oligonucleotide that inhibits the expression of a histone deacetylase that is found to inhibit 
cell proliferation when transfected into a normal cell identifies a histone deacetylase that is 
involved in induction of cell proliferation in normal cells. 

5 To identify a histone deacetylase that induces neoplastic cell proliferation, T24 

bladder carcinoma cells are transfected with histone deacetylase antisense oligonucleotides 
according to the invention and their growth pattern is observed and compared to that of 
untransfected control cells. For this purpose, one day before transfection, T24 cells (ATCC 
No. HTB-4) are plated onto 10 cm plates at 4 X 10 5 cells/dish. At the time of transfection, 

10 cells are washed with phosphate buffered saline (PBS) and 5 ml of Opti-MEM media 

(Gibco-BRL, Mississauga, Ontario) containing 6.25 ^ig/ml lipofectin transfection reagent is 
added. The antisense oligonucleotides to be tested are diluted to the desired concentration 
from a 0.1 mM stock solution in the transfection media. After a four-hour incubation at 37°C 
in a 5% C0 2 incubator, the plates are washed with PBS and 10 ml of fresh cell culture media 

15 is added. T24 cells are transfected for a total of three days and split every other day to ensure 
optimal transfection conditions. At various time points, cells are harvested by trypsinization 
and pelleted by centrifugation at 1 100 rpm and 4°C for five minutes. The cells are 
resuspended in PBS and counted on a Coulter Particle Counter to determine the total cell 
number. Mock-transfected T24 cells (transfected with lipofectin and a control 

20 oligonucleotide) are similarly grown, harvested, and counted. An antisense oligonucleotide 
that inhibits the expression of a histone deacetylase that is found to inhibit cell proliferation 
when transfected into a neoplastic cell identifies a histone deacetylase that is involved in 
induction of cell proliferation in neoplastic cells. 

By screening a number of different histone deacetylase antisense oligonucleotides in 

25 normal and neoplastic cells, a histone deacetylase that is involved in induction of cell 
proliferation may be readily identified. Most preferably, a histone deacetylase antisense 
oligonucleotide of the invention is one that inhibits cell proliferation of neoplastic cells, but 
does not inhibit cell proliferation in normal cells. 

30 



-28- 



WO 00/71703 



PCT/IB00/01252 



Example 5 

A Histone Deacetvlase Protein Inhibitor that Interacts With and Reduces the 
Enz ymatic Activity of A Histone Deacetylase Involved in the Induction of Cell Proliferation 

A histone deacetylase that is identified as being involved in the induction of cell 
proliferation (identified, for example, in the methods of Example 4), is used as a target for 
candidate compounds designed to interact with and inhibit its enzymatic activity. As a 
positive control, FR901228 (available from Fujisawa Pharmaceuticals), is used. 

Candidate compounds can be derived from any source and may be naturally- 
occurring or synthetic, or may have naturally-occurring and synthetic components. 
Candidate compounds may also be designed to chemically resemble any of the known 
histone deacetylase protein inhibitors, including, without limitation, trichostatin A, 
trichostatin C, trapoxin, depudecin, suberoylanilide hydroxamic acid (SAHA), FR901228, 
and butyrate. 

Once candidate compounds are identified, a pool of such compounds may be added to 
a histone deacetylase. Such a histone deacetylase is preferably one that is identified using the 
antisense oligonucleotides of the invention as a histone deacetylase involved in induction of 
cell proliferation. The histone deacetylase may be purified, for example, by using antibodies 
specific to that particular histone deacetylase {e.g., anti-HDAC-1 antibody commercially 
available from Santa Cruz Biotech.) or by recombinant production of the histone deacetylase 
in prokaryotic or eukaryotic cells. The histone deacetylase may also be present in a cell 
which normally expresses the histone deacetylase. 

Pools of candidate compounds are added to the histone deacetylase, and the 
enzymatic activity of the histone deacetylase is measured. A pool of candidate compounds 
showing such a histone deacetylase inhibiting activity is sub-divided, and the subdivisions 
tested until one candidate compound is isolated having a histone deacetylase inhibiting 
activity. It will be understood that once a pool of candidate compounds is identified as 
having an ability to inhibit histone deacetylase enzymatic activity, the pool may be screened 
via various methods to ascertain the presence within the pool or one or more histone 
deacetylase protein inhibitor compounds. For example, if the pool is initially screened in a 
cell having a histone deacetylase, the pool may be subsequently screened on purified histone 
deacetylase. 
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Preferably, the candidate compound(s) found to be a histone (Kdcetylase protein 
inhibitor inhibits the activity of fewer than all histone deacetylases. More preferably, such a 
candidate compound inhibits only those histone deacetylases that are involved in the 
induction of cell proliferation. Even more preferably, the candidate compound that is 

5 identified as a histone deacetylase protein inhibitor is one that inhibits only one histone 
deacetylase, where that one histone deacetylase is involved in the induction of cell 
proliferation. Most preferably, the candidate compound that is identified as a histone 
deacetylase protein inhibitor is one that inhibits only one histone deacetylase, where that one 
histone deacetylase is involved in the induction of cell proliferation in neoplastic cells, but is 

10 not involved in the induction of cell proliferation in normal cells. 

In another method to identify a candidate compound that is a histone deacetylase 
protein inhibitor, purified histone deacetylase is allowed to adhere to the bottom of wells in a 
96-well microtiter plate. Candidate compounds (or pools thereof) are then added to the plate, 
where each candidate compound has been modified with the covalent attachment of a 

15 detectable marker (e.g., a biotin label). Binding of the candidate compound to the plate- 
bound histone deacetylase is detected via addition of a secondary reagent that binds to the 
detectable marker (e.g., a streptavidin-labelled fluorophore), and subsequent analysis of the 
plate on a micro-titer plate reader. Candidate compounds th\is identified which interact with 
purified histone deacetylase are then screened for an ability to inhibit the enzymatic activity 

20 of the histone deacetylase. 

Example 6 

Anti-Neoplastic Effect of Histone Deac etylase Antisense Oligonucleotide 

on Tumor Cells in Vivo 
25 The purpose of this example is to illustrate the ability of the histone deacetylase 

antisense oligonucleotide of the invention to treat diseases responsive to histone deacetylase 
inhibition in animals, particularly mammals. This example further provides evidence of the 
ability of the methods and compositions of the invention to inhibit tumor growth in 
domesticated mammal. Eight to ten week old female BALB/c nude mice (Taconic Labs, 
30 Great Barrington, NY) are injected subcutaneously in the flank area with 2 x 10 6 

preconditioned A549 human lung carcinoma cells. Preconditioning of these cells is done by 
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a minimum of three consecutive tumor transplantations in the same strain of nude mice. 
Subsequently, tumor fragments of approximately 30 mgs are excised and implanted 
subcutaneously in mice, in the left flank area under Forene anesthesia (Abbott Labs., Geneva, 
Switzerland). When the tumors reaches a mean volume of 100 mm 3 , the mice are treated 
5 intravenously, by daily bolous infusion into the tail vein, with oligonucleotide saline 
preparations containing 0.1-6 mg/kg of antisense oligonucleotide (Sigma, St. Louis, MO). 
The optimal final concentration of the oligonucleotide is established by dose response 
experiments according to standard protocols. Tumor volume is calculated according to 
standard methods every second day post infusion (e.g., Meyer et al., Int. J. Cancer 43:851- 
10 856 (1989)). Treatment with the oligonucleotides according to the invention causes a 

significant reduction in tumor weight and volume relative to controls treated with saline only 
(i.e., no oligonucleotide) or controls treated with saline plus a control, non-specific 
oligonucleotide. In addition, the activity of histone deacetylase when measured is expected 
to be significantly reduced relative to saline treated controls. 

Example 7 

Synergistic Anti-Neoplastic Effect of His tone Deacetylase Antisense Oligonucleotide 

and Histone Dea cetylase Protein Inhibitor on Tumor Cells in Vivn 
The purpose of this example is to illustrate the ability of the histone deacetylase 
antisense oligonucleotide and the histone deacetylase protein inhibitor of the invention to 
inhibit tumor growth in a mammal. As described in Example 6, mice bearing implanted 
A549 tumors (mean volume 100 mm 3 ) are treated daily with saline preparations containing 
from about 0. 1 mg to about 30 mg per kg body weight of histone deacetylase antisense 
oligonucleotide. A second group of mice is treated daily with pharmaceutical^ acceptable 
preparations containing from about 0.01 mg to about 5 mg per kg body weight of histone 
deacetylase protein inhibitor. Some mice receive both the antisense oligonucleotide and the 
histone deacetylase protein inhibitor. Of these mice, one group may receive the antisense 
oligonucleotide and the histone deacetylase protein inhibitor simultaneously intravenously 
via the tail vein. Another group may receive the antisense oligonucleotide via the tail vein, 
. and the histone deacetylase protein inhibitor subcutaneously. Yet another group may receive 
both the antisense oligonucleotide and the histone deacetylase protein inhibitor 
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simultaneously via a subcutaneous injection. Control groups of mice ~e similarly 
established which receive no treatment (e.g., saline only), a mismatch antisense 
oligonucleotide only, a control compound that does not inhibit histone deacetylase activity, 
and mismatch antisense oligonucleotide with control compound. 

Tumor volume is measured with calipers. Treatment with the antisense 
oligonucleotide plus the histone deacetylase protein inhibitor according to the invention 
causes a significant reduction in tumor weight and volume relative to controls. Preferably, 
the antisense oligonucleotide and the histone deacetylase protein inhibitor inhibit the 
expression and activity of the same histone deacetylase. 
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What is claimed is: 

1. An antisense oligonucleotide that inhibits the expression of a histone 
deacetylase. 

5 

2. The antisense oligonucleotide of claim 1, wherein the histone deacetylase is 
selected from the group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, 
HDAC-C, HDAC-D, and HDAC-E. 

10 3. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 

more than one histone deacetylase. 

4. The antisense oligonucleotide of claim 3, wherein the oligonucleotide inhibits 
all histone deacetylases. 

15 

5. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 
transcription of a nucleic acid molecule encoding the histone deacetylase. 

6. The oligonucleotide of claim 5, wherein the nucleic acid molecule is selected 
20 from the group consisting of genomic DNA, cDNA, and RNA. 

7. The antisense oligonucleotide of claim 1, wherein the oligonucleotide inhibits 
translation of the histone deacetylase. 

25 8. The antisense oligonucleotide of claim 1 , wherein the oligonucleotide has at 

least one internucleotide linkage selected from the group consisting of phosphorothioate, 
phosphorodithioate, alkylphosphonate, alkylphosphonothioate, phosphotriester, 
phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, carbamate, 
thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 

30 phosphorothioate, and sulfone internucleotide linkages. 
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9. The antisense oligonucleotide of claim 1 , wherein the oligonucleotide is a 
chimeric oligonucleotide or a hybrid oligonucleotide. 

10. The antisense oligonucleotide of claim 1, wherein the oligonucleotide 
5 comprises a ribonucleotide or 2'-0-substituted ribonucleotide region and a 

deoxyribonucleotide region. 

11. A method for inhibiting a histone deacetylase in a cell comprising contacting 
the cell with the antisense oligonucleotide of claim 1. 

10 

1 2. The method of claim 1 1 , wherein cell proliferation is inhibited in the contacted 

cell. 

13. The method of claim 11, wherein the cell is a neoplastic celL 

15 

14. The method of claim 13, wherein neoplastic cell is in an animal. 

15. The method of claim 14, wherein the neoplastic cell is in a neoplastic growth. 

20 16. The method of claim 1 1 further comprising contacting the cell with a histone 

deacetylase protein inhibitor that interacts with and reduces the enzymatic activity of the 
histone deacetylase. 

17. The method of claim 16, wherein the histone deacetylase protein inhibitor is 
25 operably associated with the antisense oligonucleotide. 

18. A method for inhibiting neoplastic growth in an animal comprising 
administering to an animal having at least one neoplastic cell present in its body a 
therapeutically effective amount of the antisense oligonucleotide of claim 1 with a 

30 pharmaceutical^ acceptable carrier for therapeutically effective period of time. 
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19. The method of claim 18, wherein the animal is a mammal 

20. The method of claim 19, wherein the mammal is a hur n. 

5 2 1 . The method of claim 1 8 further comprising administering to the animal a 

therapeutically effective amount of a histone deacetylase protein inhibitor that interacts with 
and reduces the enzymatic activity of the histone deacetylase with a pharmaceutical^ 
acceptable carrier for a therapeutically effective period of time. 

10 22 - The method of claim 2 1 , wherein the histone deacetylase protein inhibitor is 

operably associated with the antisense oligonucleotide. 

23. A method for identifying a histone deacetylase that is involved in the 
induction of cell proliferation comprising contacting a cell with an antisense oligonucleotide 

15 that inhibits the expression of a histone deacetylase, wherein inhibition of cell proliferation in 
the contacted cell identifies the histone deacetylase as a histone deacetylase that is involved 
in the induction of cell proliferation. 

24. The method of claim 23, wherein the cell is a neoplastic cell and the induction 
of cell proliferation is tumorigenesis. 

25. The method of claim 23, wherein the histone deacetylase is selected from the 
group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, 
and HDAC-E. 

26. A method for identifying a histone deacetylase protein inhibitor that inhibits a 
histone deacetylase that is involved in the induction of cell proliferation comprising 
contacting a histone deacetylase identified by the method of claim 23 with a candidate 
compound and measuring the enzymatic activity of the contacted histone deacetylase, 
wherein a reduction in the enzymatic activity of the contacted histone deacetylase identifies 
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the candidate compound as a histone deacetylase protein inhibitor that inhibits a histone 
deacetylase that is involved in the induction of cell proliferation. 

27. The method of claim 26, wherein the histone deacetylase protein inhibitor 
5 interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

28. A method for identifying a histone deacetylase that is involved in the 
induction of cell differentiation comprising contacting a cell with an antisense 
oligonucleotide that inhibits the expression of a histone deacetylase, wherein induction of 

10 differentiation in the contacted cell identifies the histone deacetylase as a histone deacetylase 
that is involved in the induction of cell differentiation. 

29. The method of claim 28, wherein the cell is a neoplastic cell. 

15 30. The method of claim 28, wherein the histone deacetylase is selected from the 

group consisting of HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-C, HDAC-D, 
and HDAC-E. 

31. A method for identifying a histone deacetylase protein inhibitor that inhibits a 
20 histone deacetylase that is involved in the induction of cell differentiation comprising 

contacting a histone deacetylase identified by the method of claim 28 with a candidate 
compound and measuring the enzymatic activity of the contacted histone deacetylase, 
wherein a reduction in the enzymatic activity of the contacted histone deacetylase identifies 
the candidate compound as a histone deacetylase protein inhibitor that inhibits a histone 
25 deacetylase that is involved in the induction of cell differentiation. 

32. The method of claim 3 1 , wherein the histone deacetylase protein inhibitor 
interacts with and reduces the enzymatic activity of fewer than all histone deacetylases. 

30 33. A histone deacetylase protein inhibitor identified by the method of claim 26 or 

31. 
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34. The histone deacetylase protein inhibitor is substantially pure. 

35. A method for inhibiting cell proliferation in a cell comprising contacting a cell 
5 with at least two of the reagents selected from the group consisting of an antisense 

oligonucleotide that inhibits a histone deacetylase, a histone deacetylase protein inhibitor, an 
antisense oligonucleotide that inhibits a DNA methyltransferase, and a DNA 
methyltransferase protein inhibitor. 

10 36. The method of claim 35, wherein the inhibition of cell growth of the contacted 

cell is greater than the inhibition of cell growth of a cell contacted with only one of the 
reagents. 

37. The method of claim 35, wherein tbe each of the reagents selected from the 
1 5 group is substantially pure. 

38. The method of claim 35, wherein the cell is a neoplastic cell. 

39. The method of claim 35, wherein the reagents selected from the group are 
20 operably associated. 
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Isotypic Pharmacology 

Specific Inhibition of HDAC 2 isozyme by Second 
Generation Antisense Oligonucleotides 
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Isotypic Pharmacology 

Specific Inhibition of HDAC i or 2 isozymes by 
Second Generation Antisense Oligonucleotides 




HDAC 1 protein 



HDAC 2 protein 
Actin 



Goal: Target Validation 

Determine outcome of specific HDAC isotype inhibition. 
Tailor HDAC small molecule inhibitor program to 
isotypic pharmacology results. 
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SEQUENCE LISTING 

<110> MacLeod, Alan R 
Li , Zoumei 

Besterman, Jeffrey M 

<120> Inhibition of Histone Deaceylase 

<130> 106101.229 

<140> 
<141> 

<150> 60/132,287 
<151> 1999-05-03 

<160> 36 

<170> Patentln Ver. 2.1 



<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 1 

gaaacgtgag ggactcagca 



<210> 2 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 2 

cagcaaatta tgggtcatgc ggattc 



<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
o 1 igonuc 1 eo t ide 

<400> 3 



1 
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cagcaagtta tgagtcatgc ggattc 

<210> 4 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 4 

cagcaaatta tgagtcatgc ggattc 

<210> 5 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
o 1 igonuc 1 eo t ide 

<400> 5 

cagcaagtta tgggtcatgc ggattc 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
o 1 igonuc 1 eo t ide 

<400> 6 

tgctgctgct gctgctgccg 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 7 

cctcctgctg ctgctgctgc 

<210> 8 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 8 20 
ggttcctttg gtatctgttt 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: synthetic 
oligonucleotide 

<400> 9 20 
ctccttgact gtacgccatg 



<210> 10 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<22?> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 < -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo t ides 

<400> 10 20 
gaaacgtgag ggactcagca 



<210> 11 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t i des 

<400> 11 26 
cagcaaatta tgggtcatgc ggauuc 

<210> 12 
<211> 26 

<212> Combined DNA/RNA Molecule 
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<213> Homo sapiens 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyribonucleotides 

<400> 12 

cagcaagtta tgagtcatgc ggauuc 

<210> 13 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyribonucleotides 

<400> 13 

cagcaaatta tgagtcatgc ggauuc 



<210> 14 
<211> 26 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 

<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxy r ibonuc 1 eo t i de s 

<400> 14 

cagcaagtta tgggtcatgc ggauuc 



<210> 15 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence* 

<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyribonucleotides 

<400> 15 

ugcugctgct gctgctgccg 



<210> 16 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 



<22?> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 '-methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo t ides 



<400> 16 

ccucctgctg ctgctgcugc 



<210> 17 
<211> 20 
<212> DNA 
<213> Artificial 



Sequence 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo t i des 



<400> 17 

gguucctttg gtatctguuu 



<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 • -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc 1 eo t ides 



<400> 18 

cuccttgact gtacgccaug 



<210> 19 
<211> 20 

<212> Combined DNA/RNA Molecule 
<213> Artificial Sequence 



<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 17-20 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-16 are 
deoxyr ibonuc leo t ides 



<400> 19 

caaucgtcag agactccgaa 
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<210> 20 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t ides 

<400> 20 

aaggaagtca tgaatgatgc ccauug 



<210> 21 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t i des 

<400> 21 

aaggaaatca tggatgatgc ccauug 



<210> 22 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t i des 

<400> 22 

aaggaagtca tggatgatgc ccattg 



<210> 23 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Combined DNA/RNA Molecule: 

Positions 1-4 and 23-26 are 2 ' -methoxyribose 
substituted nucleotides; positions 5-22 are 
deoxyr ibonuc 1 eo t i des 
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<400> 23 26 
aaggaaatca tgaatgatgc ccattg 



<210> 24 

<211> 482 

<212> PRT 

<213> Homo sapiens 



"cin Thr Gin Gly Thr Arg Arg Lys Val Cys Tyr Tyr Tyr Asp 
1 s i° 

Gly Asp Val Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys Pro 

20 25 
His Arg lie Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu Tyr 

35 40 
Arg Lys Met Glu He Tyr Arg Pro His Lys Ala Asn Ala Glu Glu Met 



50 



Thr Lys Tyr His Ser Asp Asp Tyr lie Lys Phe Leu Arg Ser He Arg 



70 



Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met Gin Arg Phe Asn Val 
85 90 

Gly Glu Asp Cys Pro Val Phe Asp Gly Leu Phe Glu Phe Cys Gin Leu 

100 105 
Ser Thr Gly Gly Ser Val Ala Ser Ala Val Lys Leu Asn Lys Gin Gin 

115 120 
Thr Asp lie Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys Lys 

130 135 
ser Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp lie Val Leu Ala II. 
145 150 1" 

Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp lie Asp 



165 



170 



lie His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp Arg 



180 



Val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly Thr 



195 



200 



Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala Val 

210 215 
Asn Tyr Pro Leu Arg Asp Gly He Asp Asp Glu Ser Tyr Glu Ala lie 
225 230 , 235 ^ 

Phe Lys Pro Val Met Ser Lys Val Met Glu Met Phe Gin Pro Ser Ala 
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245 



250 



255 



Val Val Leu Gin Cys Gly Ser Asp Ser Leu Ser Gly Asp Arg Leu Gly 
260 265 270 

Cys Phe Asn Leu Thr He Lvs Gly His Ala Lys Cys Val Glu Phe Val 
275 280 285 

Lys Ser Phe Asn Leu Pro Met Leu Met Leu Gly Gly Gly Gly Tyr Thr 
290 295 300 

He Arg Asn Val Ala Arg Cys Trp Thr Tyr Glu Thr Ala Val Ala Leu 

315 320 



305 



310 



Asp Thr Glu He Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu Tyr 
325 330 335 

Phe Gly Pro Asp Phe Lys Leu His He Ser Pro Ser Asn Met Thr Asn 



340 



345 



350 



Gin Asn Thr Asn Glu Tyr Leu Glu Lys He Lys Gin Arg Leu Phe Glu 
355 360 365 

Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala He 
370 375 380 

Pro Glu Asp Ala He Pro Glu Glu Ser Gly Asp Glu Asp Glu Asp Asp 
385 390 395 400 

Pro Asp Lys Arg He Ser He Cys ser Ser Asp Lys Arg He Ala Cys 
405 410 415 

Glu Glu Glu Phe Ser Asp Ser Glu Glu Glu Gly Glu Gly Gly Arg Lys 
420 425 430 

Asn Ser Ser Asn Phe Lys Lys Ala Lys Arg Val Lys Thr Glu Asp Glu 
435 440 445 

Lys Glu Lys Asp Pro Glu Glu Lys Lys Glu Val Thr Glu Glu Glu Lys 
450 455 460 

Thr Lys Glu Glu Lys Pro Glu Ala Lys Gly Val Lys Glu Glu Val Lys 
465 470 475 480 

Leu Ala 



<210> 25 

<211> 1611 

<212> DNA 

<213> Homo sapiens 

<400> 25 

atgtctgggg tctctgcccg ctggtgctgc 
gcctgagcgt ctctgtcact cggggtagac 
cgcagggcac ccggaggaaa gtctgttact 



tgtctcccac tcggtcatcc tgagaacaca 60 
cacgcgggga ggcgagcaag atggcgcaga 120 
actacgacgg ggatgttgga aattactatt 180 
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SKS SS=2 3= SSSi =SSS jS 
35=2 =5S « — ~ 35 

Sit tgagttctgt cagttgtcta ctggtggttc tgtggcaagt ffetgtgaaac 480 
££«*£c atcgctgtga attgggctgg ggcc gcac catgcaaaga 40 

aagaggc t? cta?a?S=g ga?cgggtca tgactgtgtc ctttcataag -tggagagt 720 
ac?t??cagg aactggggac ctacgggaca tcggggctgg "aaggcaag Jattatgctg 780 

sss s= ssss sss p b ;s 

£££ JSSKS MS SSSS 5SSS Si s; 
SSSS S= ss SES 32=2 = 

aca^caatcc ttccaatatg actaaccaga acacgaatga gtacctggag aagatcaaac 1200 
aacgaStt tgagaacct? agaatgctgc cgcacgcacc tggggtccaa atgcaggcga 1260 
??cc?gagga cgcLtccct gaggagagtg gcgatgagga cgaagacgac cccgacaagc 20 
acatctcaat ctgctcctct gacaaacgaa ttgcctgtga ggaagagttc tccgattctg 1380 

££££ S£™*= %*-->* ™s SSSS oS 

aaacagagga tgaaaaagag aaagacccag aggagaagaa agaagtcacc gaag 99 y 
aaaccaagga ggagaagcca gaagccaaag S^aagga ^ggtcaag ttggcctgaa 
tggacctctc cagctctggc ttcctgctga gtccctcacg tttctttccc c 



<210> 26 

<211> 488 

<212> PRT 

<213> Homo sapiens 

Se?°Ala 6 Tyr Ser Gin oly Qly Oly Lys Lys Lys val cys Tyr Tyr Tyr 
1 5 1° 

Asp Gly Asp lie Gly Asn Tyr Tyr Tyr Gly Gin Gly His Pro Met Lys 
20 25 

Pro His Arg lie Arg Met Thr His Asn Leu Leu Leu Asn Tyr Gly Leu 
35 40 45 

Tyr Arg Lys Met Glu lie Tyr Arg Pro His Lys Ala Thr Ala Glu Glu 
50 55 60 

Met Thr Lys Tyr His Ser Asp Glu Tyr lie Lys Phe Leu Arg Ser lie 
65 " 70 75 

Arg Pro Asp Asn Met Ser Glu Tyr Ser Lys Gin Met His He Phe Asn 

90 " 



85 



Val Gly Glu Asp Cys Pro Ala Phe Asp Gly Leu Phe Glu Phe cys Gin 
100 ios 110 



Leu Ser 



Thr Gly Gly Ser Val Ala Gly Ala Val Lys Leu Asn Arg Gin 



115 120 



Gin Thr Asp Met Ala Val Asn Trp Ala Gly Gly Leu His His Ala Lys 
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130 135 140 

Lys Tyr Glu Ala Ser Gly Phe Cys Tyr Val Asn Asp He Val Leu Ala 
145 150 155 160 

He Leu Glu Leu Leu Lys Tyr His Gin Arg Val Leu Tyr He Asp He 
165 170 175 

Asp He His His Gly Asp Gly Val Glu Glu Ala Phe Tyr Thr Thr Asp 
180 185 190 

Arg Val Met Thr Val Ser Phe His Lys Tyr Gly Glu Tyr Phe Pro Gly 
195 200 205 

Thr Gly Asp Leu Arg Asp He Gly Ala Gly Lys Gly Lys Tyr Tyr Ala 
210 215 220 

Val Asn Phe Pro Met cys Asp Gly He Asp Asp Glu Ser Tyr Gly Gin 
225 230 235 240 

He Phe Lys Pro He He Ser Lys Val Met Glu Met Tyr Gin Pro Ser 
245 250 255 

Ala Val Val Leu Gin Cys Gly Ala Asp Ser Leu Ser Gly Asp Arg Leu 
260 265 270 

Gly Cys Phe Asn Leu Thr Val Lys Gly His Ala Lys Cys Val Glu Val 
275 280 285 

Val Lys Thr Phe Asn Leu Pro Leu Leu Met Leu Gly Gly Gly Gly Tyr 
290 295 300 

Thr He Arg Asn Val Ala Arg Cys Trp Thr Tyr Glu Thr Ala Val Ala 
305 310 315 320 

Leu Asp Cys Glu He Pro Asn Glu Leu Pro Tyr Asn Asp Tyr Phe Glu 
325 330 335 

Tyr Phe Gly Pro Asp Phe Lys Leu His lie Ser Pro Ser Asn Met Thr 
340 345 350 

Asn Gin Asn Thr Pro Glu Tyr Met Glu Lys He Lys Gin Arg Leu Phe 
355 360 365 

Glu Asn Leu Arg Met Leu Pro His Ala Pro Gly Val Gin Met Gin Ala 
370 375 380 

He Pro Glu Asp Ala Val His Glu Asp Ser Gly Asp Glu Asp Gly Glu 
385 390 395 400 

Asp Pro Asp Lys Arg He Ser He Arg Ala Ser Asp Lys Arg He Ala 
405 410 415 

cys Asp Glu Glu Phe Ser Asp Ser Glu Asp Glu Gly Glu Gly Gly Arg 
420 425 ^ 430 

Arg Asn Val Ala Asp His Lys Lys Gly Ala Lys Lys Ala Arg He Glu 
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435 



440 



445 



Ol» Asp Lys Lys Glu Thr Glu Asp Lys Lys Thr Asp v.l Lys Glu Glu 

450 455 
Asp Lys Ser Lys Asp Asn Ser oly Glu Lys Thr Asp Thr Lys Gly Thr 



465 



470 



Lys Ser Glu Gin Leu Ser Asn Pro 
485 



<210> 27 

<211> 1985 

<212> DNA 

<213> Homo sapiens 



<400> 27 «.„,.-„»rwrfc tccccracqcc ccctcctctc 60 

cgccgagctt tcggcacctc tgccgggtgg taccgagcct "ccggcg 120 
ctcccaccgg cctgcccttc cccgcgggac tatcgccccc -^ttccc 9 lgQ 
ctctcccggc cgagccgcgg cggcagcagc agcagcagca aaaaaaagtc 240 

gtggcggcgg tggccgggga 9cccatggcg tacagtcaag ^ggcggc tcccatgaag 3Q0 
tgctactact acgacggtga tattggaaat tattattatg J 999 cagaaa aatg 360 
cctcatagaa tccgcatgac ccataacttg ^gttaaatt ^ggcc | ^ 

gaaatatata ggccccataa agccactgcc S^agaaatga = aaaa ^ taag = agatg 480 
?atatcaaat ttctacggtc aataagacca ^aacatgt ^gagtatag J 540 
catatattta atgttggaga agattgtcca gcgtttgatg 9*««ccg 9 » 600 
ctctcaactg gcggttcagt tgctggagct g^gaagttaa jccgacaaca gactga g ^ 
gctgttaatt gggctggagg attacatcat Q^aagaaat acgaagcatc agg ^ ^ 
?acgttaatg atattgtgct tgccatcctt ^attactaa agtatcatca H ^ 
tatattgata tagatattca tcatggtgat 99tgttgaag J^ctttt 840 
cgtgtaatga cggtatcatt ccataaatat Q^aatact "cccgg ™ t tggt 90 0 
agggatattg gtgctggaaa aggcaaatac tatgctgtca attttccu J g60 
atagatgatg agtcatatgg gcagatattt ^agcctatta tccc gg « 1020 
tatcaaccta gtgctgtggt attacagtgt 99tgcagact cattacc gg | c 1080 

ggttgtttca atctaacagt caaaggtcat gctaaatgtg ^agaagttgc a 
aactlaccat tactgatgct tggaggaggt ggctacacaa tccgtaatgt tgctcga g 
tggacatatg agactgcagt tgcccttgat tgtggattc «WU ££a 1260 
gattactttg agtattttgg accagacttc aaactgcata "agtccttc ^ 132Q 

aaccagaaca ctccagaata tatggaaaag ataaaa = a ^ * a " agatgc tgttcatgaa 1380 
atgttacctc atgcacctgg tgtccagatg = aa 5Ctattc cWtt a J catcaga c 1440 
gacagtggag atgaagatgg agaagatcca jacaagagaa "tctattcg ^g ^ 
aagcggatag cttgtgatga agaattctca sattctgagg acg gg y taagaaa 15 60 

agaaatgtgg ctgatcataa gaaaggagca aagaaagcta 9aattgaaga 9 J ^ 
gaaacagagg acaaaaaaac agacgttaag 9W»ff£* ^ aa "c??g aatttgacag 1680 
gaaaaaacag ataccaaagg aaccaaatca 9aacagctca 9caacccctg a 9 174Q 
tctcaccaat ttcagaaaat cattaaaaag aaaa ' a "9 a ttca aatggg 1800 

gaagacttct ggcttcattt tatactactt tggcatggac tgtatttatt tt 999 ^ 
actttttcgt ttttgttttt ctgggcaagt "tattgtga 9 a ^t gagttat tat 1920 
aaatttcttt tctccaccat 9Ctttatgtg Jtagcattta OJ^^ ^ 

gtcaaaaaaa ctgatctatt aaagaagtaa ttggcctccc tgag y ^ gt _ 
aaaag 



<210> 28 
<211> 428 
<212> PRT 
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<213> Homo sapiens 
<400> 28 

Met Ala Lys Thr Val Ala Tyr Phe Tyr Asp Pro Asp Val Gly Asn Phe 
15 10 15 

His Tyr Gly Ala Gly His Pro Met Lys Pro His Arg Leu Ala Leu Thr 
20 25 30 

His Ser Leu Val Leu His Tyr Gly Leu Tyr Lys Lys Met lie Val Phe 
35 40 45 

Lys Pro Tyr Gin Ala Ser Gin His Asp Met Cys Arg Phe His Ser Glu 
50 55 60 

Asp Tyr He Asp Phe Leu Gin Arg Val Ser Pro Thr Asn Met Gin Gly 
65 70 75 80 

Phe Thr Lys Ser Leu Asn Ala Phe Asn Val Gly Asp Asp Cys Pro Val 
85 90 95 

Phe Pro Gly Leu Phe Glu Phe Cys Ser Arg Tyr Thr Gly Ala Ser Leu 
100 105 HO 

Gin Gly Ala Thr Gin Leu Asn Asn Lys He Cys Asp He Ala He Asn 
115 120 125 

Trp Ala Gly Gly Leu His His Ala Lys Lys Phe Glu Ala Ser Gly Phe 
130 135 140 

Cys Tyr Val Asn Asp He Val He Gly He Leu Glu Leu Leu Lys Tyr 
145 150 155 160 

His Pro Arg Val Leu Tyr He Asp He Asp lie His His Gly Asp Gly 
165 170 175 

Val Gin Glu Ala Phe Tyr Leu Thr Asp Arg Val Met Thr Val Ser Phe 
180 185 190 

His Lys Tyr Gly Asn Tyr Phe Phe Pro Gly Thr Gly Asp Met Tyr Glu 
195 * 200 205 

Val Gly Ala Glu Ser Gly Arg Tyr Tyr Cys Leu Asn Val Pro Leu Arg 
210 215 220 

Asp Gly He Asp Asp Gin Ser Tyr Lys His Leu Phe Gin Pro Val He 
225 230 235 240 

Asn Gin Val Val Asp Phe Tyr Gin Pro Thr Cys He Val Leu Gin Cys 
245 250 255 

Gly Ala Asp Ser Leu Gly Cys Asp Arg Leu Gly Cys Phe Asn Leu Ser 
260 265 270 

He Arg Gly His Gly Glu Cys Val Glu Tyr Val Lys Ser Phe Asn He 
275 280 285 
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Pro Leu Leu val Leu Gly oly Cly Gly Tyr Thr Val Arg Asn Val Ala 
290 295 300 

Arg cys Trp Thr Tyr Glu Thr Ser Leu Leu Val Glu Glu Ala lie Ser 
305 310 315 

Glu Glu Leu Pro Tyr Ser Glu Tyr Phe Glu Tyr Phe Ala Pro Asp Phe 
325 330 

Thr Leu His Pro Asp Val Ser Thr Arg lie Glu Asn Gin Asn Ser Arg 
340 345 

Gin Tyr Leu Asp Gin He Arg Gin Thr lie Phe Glu Asn Leu Lys Met 
355 360 36b 

Leu Asn His Ala Pro Ser Val Gin He His Asp Val Pro Ala Asp Leu 



375 380 



370 

L eu Thr Tyr Asp Arg Thr Asp Glu Ala Asp Ala Glu Glu Arg Gly Pro 
385 



390 395 



Glu Glu Asn Tyr Ser Arg Pro Glu Ala Pro Asn Glu Phe Tyr Asp Gly 



415 



Asp His Asp Asn Asp Lys Glu Ser Asp Val Glu He 



420 425 



<210> 29 

<211> 1954 

<212> DNA 

<213> Homo sapiens 



S^tcgcg gccgcggcgg gcgcgggagg tgcggggcct gctcccgccg £££££ 
caagaccgtg gcctatttct acgaccccga cgtgggcaac ttccactacg gag »■ 
ccc?atgaag ccccatcgcc tggcattgac ccatagcctg ^cctgcatt acggtctcta ^ 
taagaagatg atcgtcttca agccatacca ggcctcccaa ^tgacatgt f ^ 3QQ 
ctccgaggac tacattgact tcctgcagag agtcagcccc accaatatgc -ggct ^ 
caagagtctt aatgccttca acgtaggcga tgactgccca S^ttcccg ggc « 
gttctgctcg cgttacacag gcgcatctct gcaaggagca ^cccagctga ^oaacaagat 4 
Sgtgatatt gccattaact gggctggtgg tctgcaccat 5ccaagaagt "gaggcctc 4 
tggcrtctgc Ltgtcaacg acattgtgat tggcatcctg g^tgctca ^accaccc 54 
t?gggtgc?c tacattgaca ttgacatcca ccatggtgac ^tcaag aagctttcta 
cctcactgac cgggtcatga cggtgtcctt ccacaaatac agaaattact "tcccc gg 

SSS SEES =555 SSSS ? =S=- j- 

ssss essss ssss rsss •» 

3555 5SSSSSSSS pSg ™ IS! 

gcttccctat agtgaatact tcgagtactt tgccccagac ttcacacttc arcc g a 
cagcacccgc atcgagaatc agaactcacg ccagtatctg ^ccagatcc J 
ctttgaaaac ctgaagatgc tgaaccatgc acctagtgtc cagattcatg acg g g 
agacctcctg acctatgaca ^ctgatga g ^SSKS acaatga?aa 1320 

gaactatagc aggccagagg cacccaatga 9"ctacgat gg g « aatttct ttt 1380 
ggaaagcgat gtggagattt aagagtggct tgggaCgctg tgtcccaagg 
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cacctcttgg aagggctgga gggaaaagga 
ggggcttttg ctgactctgg gaaagagtct 
cctgcttttc ctctctctcc caaggactga 
caaggatagc tatctgggac attattggca 
ttgcccctta tttcttccct gcttccctcg 
agacaaggac tgagattgcc tctgacttcc 
ccttgcttcc agggaagatg aagagagaga 
ctgaatccca gatgatggga agtatgtttt 
ttctcacttt tggctttatg tccattttac 
attttttgta cctttgatgg tttagcggcc 



gtggctccta gagtcctggg ggtcacccca 1440 
ggagaccaca tttggttctc gaaccatcta 1500 
caatggtacc tattagggat gagatacaga 1560 
gtgggccctg gaggcagtcc ctagcccccc 1620 
aacccagaga tttttgaggg atgaacgggt 1680 
tcctcccctg ggttctgacc ttcttcctcc 1740 
gatttggaag gggctctggc tccctaacac 1800 
caagtgtggg gaggatatga aaatgttctg 1860 
cactgttttt atccaataaa ctaagtcggt 1920 



<210> 30 

<211> 967 

<212> PRT 

<213> Homo sapiens 

<400> 30 

Met Leu Ala Met Lys His Gin Gin Glu Leu Leu Glu His Gin Arg Lys 
15 10 15 

Leu Glu Arg His Arg Gin Glu Gin Glu Leu Glu Lys Gin His Arg Glu 
20 ~ 25 30 

Gin Lys Leu Gin Gin Leu Lys Asn Lys Glu Lys Gly Lys Glu Ser Ala 
35 40 45 

Val Ala Ser Thr Glu Val Lys Met Lys Leu Gin Glu Phe Val Leu Asn 
50 55 60 

Lys Lys Lys Ala Leu Ala His Arg Asn Leu Asn His Cys lie Ser Ser 
65 ' 70 75 80 

Asp Pro Arg Tyr Trp Tyr Gly Lys Thr Gin His Ser Ser Leu Asp Gin 
85 90 95 

Ser Ser Pro Pro Gin Ser Gly Val Ser Thr Ser Tyr Asn His Pro Val 
100 105 110 

Leu Gly Met Tyr Asp Ala Lys Asp Asp Phe Pro Leu Arg Lys Thr Ala 
115 120 125 

Ser Glu Pro Asn Leu Lys Leu Arg Ser Arg Leu Lys Gin Lys Val Ala 
130 135 140 

Glu Arg Arg Ser Ser Pro Leu Leu Arg Arg Lys Asp Gly Pro Val Val 
145 150 155 160 

Thr Ala Leu Lys Lys Arg Pro Leu Asp Val Thr Asp Ser Ala cys Ser 
165 170 175 

Ser Ala Pro Gly Ser Gly Pro Ser Ser Pro Asn Asn Ser Ser Gly Ser 
180 185 190 

Val Ser Ala Glu Asn Gly He Ala Pro Ala Val Pro Ser He Pro Ala 
195 200 205 
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Glu Thr Ser Leu 
210 



Ala His Arg Leu Val Ala Arg Glu Gly Ser Ala Ala 



215 



220 



Pro Leu Pro Leu Tyr Thr Sar Pro ser Leu Pro Asn lie Thr Leu Gly 
225 230 235 

Leu Pro Ala Thr Gly Pro Ser Ala Gly Thr Ala Gly Gin Gin Asp Thr 

Glu Arg Leu Thr Leu Pro Ala Leu Gin Gin Arg Leu Ser Leu Phe Pro 
260 265 

Gly Thr His Leu Thr Pro Tyr Leu Ser Thr Ser Pro Leu Glu Arg Asp 
275 280 

Gly Gly Ala Ala His Ser Pro Leu Leu Gin His Met Val Leu Leu Glu 

290 ^ 9 5 

Gin Pro Pro Ala Gin Ala Pro Leu Val Thr Gly Leu Gly Ala Leu Pro 



305 



Leu 



310 



315 



His Ala Gin Ser Leu Val Gly Ala Asp Arg Val Ser Pro Ser lie 



325 330 



Gin His Arg Pro Leu Gly Arg Thr Gin. Ser Ala Pro 



345 



350 



His Lys Leu Arg 
340 

L eu Pro Gin Asn Ala Gin Ala Leu Gin His Leu Val XI. Gin Gin Gin 
355 360 3" 

His Gin Gin Phe Leu Glu Lys His Lys Gin Gin Phe Gin Gin Gin Gin 
370 375 380 

Leu Gin Met Asn Lys lie lie Pro Lys Pro Ser Glu Pro Ala Arg Gin 
385 390 395 

Pro Glu Ser His Pro Glu Glu Thr Glu Glu Glu Leu Arg Glu His Gin 
405 



410 



415 



Ala Leu Leu Asp Glu Pro Tyr Leu Asp Arg Leu Pro Gly Gin Lys Glu 



420 



425 



Ala His Ala Gin Ala Gly Val Gin Val Lys Gin Glu Pro lie Glu Ser 

435 440 44b 

Asp Glu Glu Glu Ala Glu Pro Pro Arg Glu Val Glu Pro Gly Gin Arg 



450 



455 



Gin Pro Ser Glu Gin Glu Leu Leu Phe Arg Gin Gin Ala Leu Leu Leu 



465 



Glu Gin Gin Arg 



470 



475 



lie His Gin Leu Arg Asn Tyr Gin Ala Ser Met Glu 



485 



490 



Ala Ala Gly He Pro 
500 



Val Ser Phe Gly Gly His Arg Pro Leu Ser Arg 



505 



510 
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ila qor Ala Thr Phe Pro Val Ser Val Gin Glu 
Ala Gin Ser Ser Pro Ala Ser Ala inr rue ^ 



515 



520 



Pro Pro Thr Lys Pro Arg Phe Thr Thr Gly Leu Val Tyr Asp Thr Leu 



530 



535 



Met Leu Lys His Gin Cys Thr Cys Gly Ser Ser Ser Ser His Pro Glu 
545 550 555 

His Ala Gly Arg He Gin Ser lie Trp Ser Arg Leu Gin Glu Thr Gly 
565 570 

L eu Arg Gly Lys cys Glu cys He Arg Gly Arg Lys Ala Thr Leu Glu 

580 585 
Glu Leu Gin Thr Val His Ser Glu Ala His Thr Leu Leu Tyr Gly Thr 



595 



Asn Pro Leu Asn Arg 



600 



Gin Lys Leu Asp Ser Lys Lys Leu Leu Gly Ser 



610 



Leu Ala Ser 
625 



615 



620 



val Phe Val Arg Leu Pro Cys Gly Gly Val Gly Val Asp 

635 



630 



ser Asp Thr lie Trp Asn Glu Val His Ser Ala Gly Ala Ala Arg Leu 
645 650 

A la val Gly Cys Val Val Glu Leu Val Phe Lys Val Ala Thr Gly Glu 

660 66b 
Leu Lys Asn Gly Phe Ala Val Val Arg Pro Pro Gly His His Ala Glu 



675 



Glu Ser Thr Pro Met 
690 



680 



Gly Phe cys Tyr Phe Asn Ser Val Ala Val Ala 



695 



700 



Ala Lys Leu Leu Gin Gin Arg Leu Ser Val ser Lys lie Leu lie Val 



705 



710 



Asp Trp Asp Val His His Gly Asn Gly Thr Gin Gin Ala Phe Tyr ser 



725 730 



ASP Pro ser Val Leu Tyr Met Ser Leu His Arg Tyr Asp Asp Gly Asn 



740 



Phe Phe Pro Gly Ser Gly Ala Pro Asp Glu Val Gly Thr Gly Pro Gly 

755 760 
Val Gly Phe Asn Val Asn Met Ala Phe Thr Gly Gly Leu Asp Pro Pro 

770 775 
Met Gly Asp Ala Glu Tyr Leu Ala Ala Phe Arg Thr Val val Met Pro 
785 



790 



He Ala ser Glu Phe Ala Pro Asp Val Val Leu Val Ser Ser Gly Phe 



805 



810 
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Asp Ala Val olu Cly His Pro Thr Pro Leu Gly Gly Tyr Asn Leu Ser 

820 82b 
Ala Arg Cys Phe Gly Tyr Leu Thr Lys Gin Leu Met Gly Leu Ala Gly 



835 840 



Gly Arg lie Val Leu Ala Leu Glu Gly Gly His Asp Leu Thr Ala He 

850 855 
Cys Asp Ala ser Glu Ala Cys Val Ser Ala Leu Leu Gly Asn Glu Leu 



865 



870 



Asp Pro Leu Pro Glu Lys Val Leu Gin Gin Arg Pro Asn Ala Asn Ala 
885 890 

val Arg Ser Met Glu Lys Val Met Glu lie His Ser Lys Tyr Trp Arg 

900 905 
cys Leu Gin Arg Thr Thr Ser Thr Ala Gly Arg ser Leu lie Glu Ala 



915 



920 



Gin Thr cys Glu Asn Glu Glu Ala Glu Thr Val Thr Ala Met Ala Ser 



930 



935 



Leu ser Val Gly Val Lys Pro Ala Glu Lys Arg Pro Asp. Glu Glu Pro 
945 950 m 

Met Glu Glu Glu Pro Pro Leu 
965 



<210> 31 

<211> 8459 

<212> DNA 

<213> Homo sapiens 



ggaggt'tgtg gggccgccgc cgcggagcac cgtccccgcc gccgcccgag cccgagcccg « 
agcccgcgca cccgcccgcg ccgccgccgc cgccgcccga ^agcctccc g ^ 180 
cccggcggcg ccgtggccgc gtcccggctg tcgccgcccg ^cccgagcc eg g g ^ 
cgggtggcgg cgcaggctga ggagatgegg ^gggc ca^ccgc 300 

ccgccgccgc ccgccgcggt aagcgcagcc «ggcccggc flc«gW^ tg gacgccgc 360 
cgcccgcccc gcgccccgcg cagcctgcag "^"Jj gccgcgcgcc 420 

cggtccacac ccgccccgcg cgcggccgtg nm9 ^SScS cccgcgccgc 480 
glgggacccg ccggtcccca gggccgcccg 9« c ="ctg jacctttcca W ^ 
gaggeggett cgcccgccgg ggcgggggcg cgggggtggg ^f^aggc a^9 
?c?cc?ggtg cggggcccgc gccccccgag -ggttcatc tgeagaagee ^gg J ^ 
tctgttcaac ttgtgggtta cctggctcat ^gaecttge ^cgaggc gg 9 ^ 

SSSS -gg- - 

SSSS SEE 32S5 S 

^4°ctc 4=a»„cg a <= ccccwc 9tg«cargg £=tg=g=ot 020 

SS5S S25S - < « : « s - 
SEES SSSS SSS SSS= =S= r 
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caccgccagg agcaggagct ggagaagcag 
aacaaggaga agggcaaaga gagtgccgtg 
gaatttgtcc tcaataaaaa gaaggcgctg 
agcgaccctc gctactggta cgggaaaacg 
ccccagagcg gagtgtcgac ctcctataac 
gatgactccc ctcttaggaa aacagcttct 
aagcagaaag tggccgaaag acggagcagc 
gtcactgctc taaaaaagcg tccgttggat 
ggctccggac ccagctcacc caacaacagc 
gcgcccgccg tccccagcat cccggcggag 
gaaggctcgg ccgctccact tcccctctac 
ggcctgcctg ccaccggccc ctctgcgggc 
acccttcccg ccctccagca gaggctctcc 
ctgagcacct cgcccttgga gcgggacgga 
atggtcttac tggagcagcc accggcacaa 
cccctccacg cacagtcctt ggttggtgca 
cggcagcacc gcccactggg gcggacccag 
ctgcagcacc tggtcatcca gcagcagcat 
ttccagcagc agcaactgca gatgaacaag 
cagccggaga gccacccgga ggagacggag 
gacgagccct acctggaccg gctgccgggg 
caggtgaagc aggagcccat tgagagcgat 
gagccgggcc agcgccagcc cagtgagcag 
ctggagcagc agcggatcca ccagctgagg 
atccccgtgt ccttcggcgg ccacaggcct 
gccaccttcc ccgtgtctgt gcaggagccc 
gtgtatgaca cgctgatgct gaagcaccag 
gagcacgccg ggaggatcca gagcatctgg 
aaatgcgagt gcatccgcgg acgcaaggcc 
gaagcccaca ccctcctgta tggcacgaac 
aaacttctag gctcgctcgc ctccgtgttc 
gacagtgaca ccatatggaa cgaggtgcac 
tgcgtggtag agctggtctt caaggtggcc 
gtccgccccc ctggacacca tgcggaggag 
tccgtggccg tggcagccaa gcttctgcag 
gtggactggg acgtgcacca tggaaacggg 
gtcctgtaca tgtccctcca ccgctacgac 
cctgatgagg tgggcacagg gcccggcgtg 
ggcctggacc cccccatggg agacgctgag 
ccgatcgcca gcgagtttgc cccggatgtg 
gagggccacc ccacccctct tgggggctac 
acgaagcagc tgatgggcct ggctggcggc 
gacctgaccg ccatttgcga cgcctcggaa 
cttgatcctc tcccagaaaa ggttttacag 
atggagaaag tcatggagat ccacagcaag 
acagcggggc gttctctgat cgaggctcag 
accgccatgg cctcgctgtc cgtgggcgtg 
cccatggaag aggagccgcc cctgtagcac 
tgtctctgtc ttgaagctca gccaagaaac 
gggctctctt ggagcaccca gggacaccca 
cgcccaggcc cacaggtctc gagacgcaca 
aacacgggac agacgccggc gacgcgcaga 
tggcgggtcc cgcaagggac gccgtggaag 
tgccgaattc agttgacacg aggcacagaa 
caaacttgat taaaactggt gcttaaagtt 
aaccactcga ctcatcttgt agcttatttt 
ggcccgcctc tgtgaaccat agcggtgtgc 



caccgggagc agaagctgca gcagctcaag 1260 
gccagcacag aagtgaagat gaagttacaa 1320 
gcccaccgga atctgaacca ctgcatttcc 13 80 
cagcacagtt cccttgacca gagttctcca 1440 
cacccggtcc tgggaatgta cgacgccaaa 1500 
gaaccgaatc tgaaattacg gtccaggcta 1560 
cccctgttac gcaggaaaga cgggccagtg 1620 
gtcacagact ccgcgtgcag cagcgcccca 1680 
tccgggagcg tcagcgcgga gaacggtatc 1740 
acgagtttgg cgcacagact tgtggcacga 1800 
acatcgccat ccttgcccaa catcacgctg 1860 
acggcgggcc agcaggacac cgagagactc 1920 
cttttccccg gcacccacct cactccctac 1980 
ggggcagcgc acagccctct tctgcagcac 2040 
gcacccctcg tcacaggcct gggagcactg 2100 
gaccgggtgt ccccctccat ccacaagctg 2160 
tcggccccgc tgccccagaa cgcccaggct 2220 
cagcagtttc tggagaaaca caagcagcag 2280 
atcatcccca agccaagcga gccagcccgg 2340 
gaggagctcc gtgagcacca ggctctgctg 2400 
cagaaggagg cgcacgcaca ggccggcgtg 2460 
gaggaagagg cagagccccc acgggaggtg 2520 
gagctgctct tcagacagca agccctcctg 2580 
aactaccagg cgtccatgga ggccgccggc 2640 
ctgtcccggg cgcagtcctc acccgcgtct 2700 
cccaccaagc cgaggttcac gacaggcctc 2760 
tgcacctgcg ggagtagcag cagccacccc 2820 
tcccgcctgc aggagacggg cctccggggc 2880 
accctggagg agctacagac ggtgcactcg 2940 
cccctcaacc ggcagaaact ggacagtaag 3000 
gtccggctcc cttgcggtgg tgttggggtg 3060 
tcggcggggg cagcccgcct ggctgtgggc 3120 
acaggggagc tgaagaatgg ctttgctgtg 3180 
agcacgccca tgggcttttg ctacttcaac 3240 
cagaggttga gcgtgagcaa gatcctcatc 33 00 
acccagcagg ctttctacag cgaccctagc 33 60 
gatgggaact tcttcccagg cagcggggct 3420 
ggtttcaacg tcaacatggc tttcaccggc 3480 
tacttggcgg ccttcagaac ggtggtcatg 3540 
gtgctggtgt catcaggctt cgatgccgtg 3 600 
aacctctccg ccagatgctt cgggtacctg 3 660 
cggattgtcc tggccctcga gggaggccac 3720 
gcatgtgttt ctgccttgct gggaaacgag 3780 
caaagaccca atgcaaacgc tgtccgttcc 3840 
tactggcgct gcctgcagcg cacaacctcc. 3900 
acttgcgaga acgaagaagc cgagacggtc 3 960 
aagcccgccg aaaagagacc agatgaggag 4020 
tccctcgaag ctgctgttct cttgtctgtc 4080 
tttcccgtgt cacgcctgcg tcccaccgtg 4140 
gcgtgcaaca gccacgggaa gcctttctgc 4200 
tgcacgcctg ggcgtggcag cc tcacaggg 4260 
cacacggaca cgcggaagcc aagcacactc 4320 
aaaggagcct gtggcaacag gcggccgagc 4380 
aacaaatatc aaagatctaa taatacaaaa 4440 
tattacccac aactccacag tctctgtgta 4500 
ttttttaaag aggacgtttt ctacggctgt 4560 
ggcggggggt ctgcacccgg gtgggggaca 4620 
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SSSSS £=£ SSK S™ "™ 1 

ssss jssss ™s ssss ssss as 

™ SSKS °= 2SSSS S552= SS 

ES5K ~SUS L— cu^j-c j«o 

™« ssss uses ssss ssss y« 

" KSSS =U £S££ ES~ 

Ess s=ss ss= s=s Fli S 
sss = sees sss s Hi b ss 
ssss ss= 2sss = E s; ss 

ttcctcacca tttagcaatt ttctgaatgg taataatgtc Jaaatctttt tcctttctga 57 
attettgett gtacattttc ttttaccttt caaaggtttt taattatttt ^"tctacu 
SSta?gat gagttttctg cagcgtacag aattgttgct gcagattct 'tttt«g» 82 
agtgagagga gggaccgtag gtcttttcgg agtgacacca jcgattgtgt ctttcc g^ 
ctgtcctagg agctgtataa agaagcccag gggctctttt taaccctcaa » y « 
atlacaaqgg gtggtgtgtt tttcccctcc gtggcaaggg cagggagggt tgcttaggat 6000 
Tcllllolll JcSggaggc ttgccagatg ccgggggcag tcagcattaa Sjaactca 6.6 
gtttaaactt ctctgaccac atcgtcagga tagaattcta acttgagttt tccaa g 

=5S SSSS "tg C C g™ £ caggg «J0 

S=S = c= 9 a 55SSS S2SSS SEEK o 

agcacatgaa gccSagtt tcattccaaa gtgtatattg ^"cagact tgggggcaga 4 0 

SSSS =22 35= 25= SSS 2SSS- ^ 

=£2 ac t? g? f ? c = ag c«a Jjjtttj. agcaggcaga J.JO 

=£3 SSSS - t c g a cagagcagg = 6720 

= SSSS tggggaggaa U=£ Stttttt jjjo 
=SLg atgatgggat aacatggact gctcagtggc caggttatca gtggggggac 6900 

== SSS SS= ? SStScct 70J0 

SSS gaScactcg gct?ttctcc acagcaagcg tccagggcag .t«m 7080 

» sill ili SEE EES £g i 

???c?Sg!g ?Sg?c?tgc cctcgcggct tcccgccgtg ccgcagcgtg cccacgtgcc 7320 
cacgcSa? cagcaggcgg ctgtcccgga ggccgtggcc ^ctgggact ?? ccgc«ct 7380 
ccccagcgtc ccagggctct ggttctggag ggccactttg "aaggtgtt tcagtttttc / 
tttacttctt ttgaaaatct gtttgcaagg ggaaggacca "tcgtaatg 9tctgacaca / 

=52S SSS SSS SSS S « L. 
3ESS SSS? SEES gSSS SSS 

™ s= ssss ss= i=« EE 

acaaaacctt gaaggagagg agggcgggga agtttgcgtc "attgaact tattcttaag 

SUSS ESSS ssss s» 4 o 
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gaaacagtgt tttagggaaa ctactcagaa ttcacagtga actgcctgtc tctctcgagt 8100 

tgatttggag gaattttgtt ttgttttgtt ttgtttgttt ccttttatct ccttccacgg 8160 

gccaggcgag cgccgcccgc cctcactggc cttgtgacgg tttattctga "gagaactg 8220 

ggcggactcg aaagagtccc cttttccgca cagctgtgtt gactttttaa "acttttag 8280 

gigatgtatg gctaagattt cactttaagc agtcgtgaac tgtgcgagca ctgtggttta 8340 

LattLac? ? C gcatcgaa aggaaaccat ttcttcattg taacgaagct ^gcgtgttc 8400 

ttagctcggc ctcactttgt ctctggcatt gattaaaagt ctgctattga aagaaaaag 8459 



<210> 32 

<211> 716 

<212> PRT 

<213> Homo sapiens 

iu°Arg 2 Gln Gly Gly Thr Leu Thr Gly Lys Phe Met Ser Thr Ser Ser 
1 5 10 15 

He Pro Gly Cys Leu Leu Gly Val Ala Leu Glu Gly Asp Gly Ser Pro 
20 25 30 

His Gly His Ala Ser Leu Leu Gin His Val Leu Leu Leu Glu Gin Ala 
35 40 45 

Arg Gin Gin Ser Thr Leu He Ala Val Pro Leu His Gly Gin Ser Pro 
50 55 60 

Leu Val Thr Gly Glu Arg Val Ala Thr Ser Met Arg Thr Val Gly Lys 
65 70 75 80 

Leu Pro Arg His Arg Pro Leu Ser Arg Thr Gin ser ser Pro Leu Pro 
85 90 95 

Gin Ser Pro Gin Ala Leu Gin Gin Leu Val Met Gin Gin Gin His Gin 
100 105 H° 

Gin Phe Leu Glu Lys Gin Lys Gin Gin Gin Leu Gin Leu Gly Lys He 
115 120 125 

Leu Thr Lys Thr Gly Glu Leu Pro Arg Gin Pro Thr Thr His Pro Glu 
130 135 140 

Glu Thr Glu Glu Glu Leu Thr Glu Gin Gin Glu Val Leu Leu Gly Glu 
145 150 155 160 

Gly Ala Leu Thr Met Pro Arg Glu Gly Ser Thr Glu Ser Glu Ser Thr 
165 170 175 

Gin Glu Asp Leu Glu Glu Glu Asp Glu Glu Glu Asp Gly Glu Glu Glu 
180 185 190 

Glu Asp Cys He Gin Val Lys Asp Glu Glu Gly Glu Ser Gly Ala Glu 
195 200 205 

Glu Gly Pro Asp Leu Glu Glu Pro Gly Ala Gly Tyr Lys Lys Leu Phe 
210 215 220 
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Ser Asp Ala Gin Pro Leu Gin Pro Leu Gin Val Tyr Gin Ala Pro Leu 
225 230 235 

ser Leu Ala Thr Val Pro His Gin Ala Leu Gly Arg Thr Gin Ser Ser 
245 250 



Ala Ala Pro Gly Gly Met Lys Ser Pro Pro Asp Gin Pro Val Lys 
260 265 
His Leu Phe Thr Thr Gly Val Val Tyr Asp Thr Phe Met Leu Lys His 



275 



280 



Gin cys Met Cys Gly Asn Thr His Val His Pro Glu His Ala Gly Arg 
290 295 



lie Gin Ser He Trp Ser Arg Leu Gin Glu Thr Gly Leu Leu ser Lys 
305 310 315 

cys Glu Arg He Arg Gly Arg Lys Ala Thr Leu Asp Glu lie Gin Thr 

Val His Ser Glu Tyr His Thr Leu Leu Tyr Gly Thr Ser Pro Leu Asn 

340 345 
Arg Gin Lys Leu Asp Ser Lys Lys Leu Leu Gly Pro .lie Ser Gin Lys 

Met Tyr Ala Val Leu Pro Cys Gly Gly lie Gly Val Asp Ser Asp Thr 

370 375 
val Trp Asn Glu Met His Ser Ser Ser Ala Val Arg Met Ala Val Gly 
385 395 

Cys Leu Leu Glu Leu Ala Phe Lys Val Ala Ala Gly Glu Leu Lys Asn 
405 410 

Gly Phe Ala lie lie Arg Pro Pro Gly His His Ala Glu Glu ser Thr 

420 425 
Ala Met Gly Phe cys Phe Phe Asn Ser Val Ala He Thr Ala Lys Leu 



435 



440 



Leu Gin Gin Lys Leu Asn Val Gly Lys Val Leu lie Val Asp Trp Asp 

450 155 460 

lie His His Gly Asn Gly Thr Gin Gin Ala Phe Tyr Asn Asp Pro ser 
465 4 ™ 475 

val Leu Tyr lie Ser Leu His Arg Tyr Asp Asn Gly Asn Phe Phe Pro 
485 490 

Gly ser Gly Ala Pro Glu Glu Val Gly Gly Gly Pro Gly Val Gly Tyr 

500. 505 5X0 

Asn val Asn Val Ala Trp Thr Gly Gly Val Asp Pro Pro lie Gly Asp 
515 "0 " b 
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Val Glu Tyr Leu Thr Ala Phe Arg Thr Val Val Met Pro He Ala His 



530 



535 



540 



Glu Phe Ser Pro Asp Val Val Leu Val Ser Ala Gly Phe Asp Ala Val 
545 550 555 560 

Glu Gly His Leu Ser Pro Leu Gly Gly Tyr Ser Val Thr Ala Arg Cys 



565 



570 



Phe Gly His Leu Thr Arg Gin Leu Met Thr Leu Ala Gly Gly Arg Val 
580 585 590 

Val Leu Ala Leu Glu Gly Gly His Asp Leu Thr Ala lie Cys Asp Ala 
595 600 605 

Ser Glu Ala Cys Val Ser Ala Leu Leu Ser Val Glu Leu Gin Pro Leu 



610 



615 



620 



Asp Glu Ala Val Leu Gin Gin Lys Pro Asn lie Asn Ala Val Ala Thr 
625 630 6^5 

Leu Glu Lys val lie Glu lie Gin Ser Lys His Trp Ser Cys Val Gin 
645 650 655 

Lys Phe Ala Ala Gly Leu Gly Arg Ser Leu Arg Glu Ala Gin Ala Gly 
660 665 670 

Glu Thr Glu Glu Ala Glu Thr Val Ser Ala Met Ala Leu Leu Ser Val 
675 680 685 

Gly Ala Glu Gin Ala Gin Ala Ala Ala Ala Arg Glu His Ser Pro Arg 
690 695 700 

Pro Ala Glu Glu Pro Met Glu Gin Glu Pro Ala Leu 
705 710 715 



<210> 33 

<211> 2233 

<212> DNA 

<213> Homo sapiens 

<400> 33 

ccctgcggca gggtggcacg 
gcctgctggg cgtggcactg 
agcatgtgct gttgctggag 
acgggcagtc cccactagtg 
agctcccgcg gcatcggccc 
aggccctgca gcagctggtc 
agcagcagct acagctgggc 
ccacccaccc tgaggagaca 
agggagccct gaccatgccc 
tggaggagga ggacgaggaa 
acgaggaggg cgagagtggt 
acaaaaaact gttctcagat 
tcagcctggc cactgtgccc 
ctgggggcat gaagagcccc 



ctgaccggca agttcatgag 
gagggcgacg ggagccccca 
caggcccggc agcagagcac 
acgggtgaac gtgtggccac 
ctgagccgca ctcagtcctc 
atgcaacaac agcaccagca 
aagat cc tea ccaagacagg 
gaggaggagc tgaeggagea 
egggaggget ccacagagag 
gaggatgggg aggaggagga 
gctgaggagg ggcccgactt 
gcccagccgc tgcagccttt 
caccaggccc tgggcegtae 
ccagaccagc ccgtcaagca 



cacatcctct attcctggct 60 
cgggcatgcc tccctgctgc 120 
cctcattgct gtgccactcc 180 
cagcatgegg aeggtaggea 240 
accgctgccg cagagtcccc 300 
gttcctggag aagcagaagc 360 
ggagctgccc aggcagccca 420 
gcaggaggtc ttgctggggg 480 
tgagagcaca caggaagacc 540 
ggattgeate caggttaagg 600 
ggaggagect ggtgctggat 660 
gcaggtgtac caggcgcccc 720 
ccagtcctcc cctgctgccc 780 
cctcttcacc acaggtgtgg 840 
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tctacgacac gttcatgcta aagcaccagt Scatgtgcgg gaacacacac 900 
agcatgctgg ccggatccag agcatctggt cccggctgca ^gacaggc * J ^ 
agtgcgagcg gatccgaggt cgcaaagcca cgctagatga ^ccagac lQQQ 
aataccacac cctgctctat gggaccagtc "ctcaaccg 9«J«|« a * * tcg £ g i 14 0 
agttgctcgg ccccatcagc cagaagatgt a gc gtgct gccttgtggg „ ^ 

tggacagi.ga caccgtgtgg aatgagatgc y y a aa atttgcca 1260 

g??gcctgct ggagctggcc "caaggtgg ctgeaggaga ^"aagaat ff^ i32o 

tcatccggcc cccaggacac cacgccgagg aatc = a ^ " a Staagc aaggtcctca 1380 
actctgtagc catcaccgca aaactcctac agcagaagtt S"cgtgggc aa ?9 
ccgtggaccg ggacattcac catggcaatg gcacccagca Bgcj«ctat a ^gacccct 
ctgtg?tcta catctctctg categctatg acaaegggaa cttctttcca ^ 
ctcctgaaga ggttggtgga ggaccaggcg ^tacaa tggaacgtg g gg 9 ^ 
gaggtgtgga cccccccatt 95»9^gg a ^accttac agectte gg J 1680 
tgcccattgc ccacgagttc "acctgatg ^cctagt ctccgc ggg fc 1740 

ttgaaggaca tctgtctcct ctgggtggct actctgtcac cgccag g 1800 
tgaccaggca gctgatgacc ctggcagggg gc^tggt ^^ctg gaggg gg 
atgacttgac cgccatctgt gatgectctg aggcttgtgt ^ggctctg ^ 
agctgcagcc cttggatgag geagtcttge ageaaaagee ^acatcaac ig80 
cgctagagaa agtcatcgag atccagagca aacactggag ^gtgtgcag aag g g 
clggtctggg ccggtccctg cgagaggccc aagcaggtga WW™™ ^ageceggg 2100 
tgagcgcSt ggccttgctg tcggtggggg cegaoe^gc 

aacacagccc caggccggca ^meea ^gagcagga acc^£» g^Lcaaa 2220 
gcccccatcc ctctgggctt caccattgtg attttgttta tttcrtct 



aagtcacaca ttc 



<210> 34 

<211> 112 

<212> PRT 

<213> Homo sapiens 

^°ila 4 val Lys Pro Val Ma Lys Glu Phe Asp Pro Asp Met Val Leu 

1 5 
val ser Ala Gly Phe Asp Ala Leu Glu Gly His Thr Pro Pro Leu Gly 

20 25 
Gly Tyr Lys Val Thr Ala Lys Cys Phe Gly His Leu Thr Lys Gin. Leu 

35 40 
Met Thr Leu Ala Asp Gly Arg Val Val Leu Ala Leu Glu Gly Gly His 
50 55 60 



Asp Leu Thr Ala lie Cys Asp Ala Ser Glu Ala Cys Val Asn Ala Leu 

65 70 
Leu Gly Asn Glu Leu Glu Pro Leu Ala Glu Asp lie Leu His Gin Ser 



85 



90 



Pro Asn Met Asn Ala Val lie ser Leu Gin Lys lie lie Glu lie Gin 
ioo i° 5 110 
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<210> 35 

<211> 80331 

<212> DNA 

<213> Homo sapiens 



ttaaagacat actttgaatt tcaatgatct tctgtaaaga aataacagca "catattcg 60 
ggctttggtg gagaatatct tctgcaagtg gctccagctg caagaatagt ^aatagt 120 
a?gagcagaa tattatgact ttatagtaag tctcacagaa gcaaagcaaa ^gaaacaac 180 
ctaatcctca ggaaaagctt gctccgagaa ctagttaaca ttttgctgat attagttcta 240 
gaagtgtagc cagttttatt ttctgttttg tatccatgta attgaattcc aaggggcttt 300 
?ccat?gg?c acaagactaa tctatgaagt ccctgaagca ggtgcatgtc tgtgcattat 360 
tcattaaaaa tctgagttat ttgtgtaatt tttgtaggtt cctgacaaac caaattccat 420 
catgtctgta tatgcagctg ggccctgcaa acaaaacctc agggaagttg ^atagacag 480 
aaagtgggca ctctattatc catactttca cagtgttttt acatccaacc accttataca 540 
tttgaacact tcacgataga aagccatgag acacagctgc ttttattoaa aggccattga 600 
ataLgtagt agagaaaggg ttcaaataac caaatgtaaa ataactgtac agtttcattt 660 
aacttctact tLItcataa ctatgcagat gtctgtgtgt aagcacaggc 'aaactccta 720 
ccttgcaaat ctatcataat cttctggaat tacactaatt cttcatggag aagctcagca 780 
agcaftgctt tgcaagaaat gaagagaagc tttaaataat ttacagagcc tatctgttag 840 
acctaagtct gataacacat ccctcagaat gctgtggtga ttagtttggc atgttgcagc 900 
agaSgcgca Lgctagggc ccttgcaaat aaaatagttg tccagctatt ? tgacccaaa 
aagcaaataa agtaatagta acaaaaggat taacaaaaaa gtagttttcc tagaaacatt 1020 
aaggttaatc atctcaaata agaactggtg atcaaactat aatatggcac saatgggaag ^ 
caatgtcact agacgcatca aagcatgaac tcatctatgt ctcttcatct gtaggaaaac 1140 
« acagggatta ccagtttcca ccacatatgt gagtgaatct tcccctcagg 1200 
gtccctctga attgattatt ctattcttca atcatgaaat ctacaacaat agcaccttta 1260 
?tccagatgc cacaggataa cagactagct cagggatatt tatacacggg taaattcact 1320 
aactataact ttccagagtg tttttcttag ctgccaaaga ^ctttta aacatcaaaa 1380 
ggtttatttg caatacagtt tggtgagagg aaaaaaaaaa aaaaacatca "accaccgc 1440 
ictgtggcag tacaaggttc tgaaataaac tcttaaaact tgttaaaatc attttttaaa 1500 
atatggtatt tcaaattgta tcttcaagaa tatgttagtc tagtaacact ctcttaactc 1560 
agaggaacta ctgaatcata aactgaagct tacttggaaa actcttatgc attagacaag 162 
g?tcagaggg ctactttgct tataaataat ttttcactcc tttcttggag cttagagaaa 1680 
Itaat?t??a atagaaatca ggtagatttt actaataaaa tatcttgaaa tgacactcta 1740 
tgttccaata tttaagaaca aaagcacaaa gcgatgacag cttatttagc tcttcaaaaa 1800 
gcttccctgt gacttlgggg taaaaatcct gacaaactga aaggtgctgg <=tcctggaaa 1860 
gaaagctata ggcagatcat atatgtaaaa catctaactt ctggtctctt ^cactgag 1920 
gtctgggcta ??ttaaagac tcaggttata cagaaagcat acgtgattca Qagtattgag 1980 
agtaaaatac aaacacccct aaacccccaa tttagaatct tcagttagat ^aaagggt 2040 
tgtgtctatt ttaaaaagca attcagagaa ttaaggcaat taaattgatc atttaaacct 2100 
cccaaaccat ttccctgcat gttttagttg aatgtcattt agaggattta ^ttcagta 2160 
aattgcccca atttgtttca ttttgagtgt atacatacag acagagctga ftcagaaat 2220 
ttctcaatgt aggttcttta ttttttctct ggcaggtatg caatggataa tattctctcc 2280 
g^tggcaaga aggcaagtgg catttagagt ctgtttttat aaaattaaaa tcttgtatgg 2340 
cgggaccaca gaactggatt gtcttttcta gacatttatt taatcactca ^attatagg 2400 
caSaacaac atctgattga agcatccact taataaatat ttatgagtgt tgtcattatt 2460 
cataatttaa taactaataa aataatatta aatattcatt ttttataaat "ggagcaga 2520 
aaataagaat atgtggtaaa gttttgctat gtatttaatt taggtgatta ^tacagcaa 2580 
aaacattggt gatggagatt aatcagcatt actggaaatt attaaaagat aaataaggag 2640 
taatttafac Lacaagaca acttttgcat gcaaaagtta cagaaagatg aagcagatgc 2700 
aaatgtagga aatagtacac acccgtcatg ccatttctgt caagcaattc tgttaaataa 2760 
tggtaattat catggagtta taagatacac tagataattt taacacaacc tcttgacact 2820 
taLgctctc atccagctta attgtatcta aagcttaatc acaagcatta ctcatagcaa 2880 
ttctftacac agattttcag gctcagtgac agggaaattt atttttctac ateattttea 2940 
gaaagttgtg ataatgtatt ggcatgattc agatgtttgt taagttgcat faccatata 3000 
cattctaagt actgcagcta ttttaaaaca ccataaaatt gtggccatta tcatcttata 3060 
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agtaatttcc aggttcttta gaatcagatc atttaaatcg tcaaaaatca "ttagttgc 20 
cLagattca tctatagaaa gaggcgaggg atattcttgg agaagctgtt jagtaagatt 3180 
tttaaaattt acgctgtact gatgagctat gaaaaacagc tcactgattt "tttatttg 3240 
catgacttag aacagaacat aaaagaagct aaacagagcc "tgcaaatg Jaacaggcgt 3300 
gtgaggatgg atgtatacat caatcaagca aaggatctat taaatagact tgttagcgtt 3360 
Jttgttatgt gttgacgttt cccaaatatg ccaagtattt taatatttct gtacttttat 3420 
cca?tc?g?t ?cc?ctgaat tctatttttt tcattcttct ttgaattggt aaaaccttac ,480 
caagcat?ca aggaccaccg caaatattgc gtgctcctca aattctccac tagagcaaat 3540 
tcc?tcccct cctatggccc tttcccccac aaatattctt atttactaaa tacattatgt 3600 
agtagaaagt cattt??atc ccactctcta ttttgttgtg agccatttaa agacgaagat 3660 
ggagactgL tatgaaagac attttaaaaa tgttgaataa atggagaaat acttaatcga 3720 
aaaaataaca tgaagaggtg gcctttattc tgctcaccat agctaacaag acaaaataaa 3780 
atgggttctt cctcttggtt tcctgctgta atcaggatat ggttttaaga ^aagaatta 3840 
gaacagcagt gataactcat tttgttttct aaggtgaact gctcttgcat aatttccaca 3900 
Lattattit ctcctatgca ttggcaaggt ttcctgacat gcaggcagat atttctatag 3960 
atcaaaaatg cagggaaatg caaaagaaac aaagacccag ggcaagtaga ggcagaatgg 4020 
cSgccaa? aa??agagga gaaaaggttg cttccaattg agcggaagaa -agcaatag 4080 
aatgacaata aaatggaatg aaattttgaa aggcattgaa attaatcttt aatccaattt 4140 
gaggagaact gggatcatct caatacctag acctctaatc cataacataa tgtattctat 4200 
SStattta gatgtttgtt aacttctcta aaaatattct acaattttat gaatagggtc 4260 
Sa^tttcag atagattLt tctaggtatt tggtttgttt -tgcttttg taaattatgt 4320 
atgtgtatat atttacacta tatatataaa atacgtatat ttataattta attaaaaaat 4380 
tttcLtcct ggtgtgattc tgtcctgtgt gtttgttctc tggagtagga ^catttatc 4440 
tccattcgcc ttctctccca ccacagtggg tgccacaaac ccatagaaga "tgatggac 4500 
ataaacataa gccctctaag gcctcaaaat taacttttta attgtgaact aaagctgaca 4560 
StatS ctt'taatgtg gatgatgatg aaaatgagca -agttttct ttaagaatgg 4620 
ccaattcagg agctggtacc tatgatgaat tgcacatcgt tgaagcagaa gcaatgaaat 4b 8 u 
acaaacgcag tccaaataaa agtaacactg gcaactttga aaatgtctgt acagccaaca 4740 
atttcctttg tgggctttga aataccacca cctatggtct tatggttgaa gcatagttca 4800 
SgccagtS aSctaatgg gcagcactta acagctgtgg aggaagatgc acagtgagaa 
gatgaagagg aggaggatgc aaagctctta agtatatctg gaaagcgagc tgcctctaga 4920. 
ggtggtag?g aggtlccaca gaaaaaaagt aaaaacttgc tgctaatgaa Sataatgatg 4980 
a?ga2aa?ga agatgacgat gacaagggtg aggaagatga agaaaaagct -gtgaagaa 5040 
atctatataa gatactccag ccaaaattgc acaaaaatca aaccagactg aaaaagactc bio 
aaaaccatca acatcaagac ccaaaaggtc aagaatcctt caaaaaacag aaaaaaaacc 5160 
ctcccaaaac gctaaaagga cctagttctg tagaaaacat taaagcaaaa atgcaagcaa 5220 
gtacacaaaa aggtggt?ct cttcccaaat tggaaaccaa tttcatcaat tatgtgaaga 5280 
actgcttcct aacglctgac caagaggcta ttcaagatct ctggcagtgg agcaagaagt 34 
ctccttaata gtttaaacag cttgttagaa aatttctgtc "atttcatt tctctatcat 5400 
ttgatatcca cctgtctttt tgcaatgcag agtgagaaat ttacatacca tatctgataa 5460 
atgttgtcca ggtcccattg cc.agaatgt gttgtccaaa atgtctgttc agttttctaa 5520 
gatggaactc caccctttgc ttggttttaa gtatgtatgg aatgttatga taggatatag 5580 
Ltagtagtg gtcagacacg gaaatggtgg ggatacaaaa atgtgtgtgt gaaataaact 5640 
cattattaaa atgtcttttg aagtaatttt atatttatag aaagtttcaa acattgtaca 5700 
aaattcccat gtactcttca cccagtttcc cttaacgata actggttaca taaaaccagt 5760 
gtattcttaa Lttttattt tctacagtta tgacagttat atagatatat aattaatttt 5820 
?actaaacct tttaagtgag ttttaaattt tcactgattt Jtaattaact -ccactttg 5880 
ttaaatttac atattaattc ataatttaaa tgaacatctt ttaatagatt "cttcatac 5940 
tcaattacaa atcatctgta aatagtgaaa gatttattta tttttctcca atactgatat 6000 
ctttttcttt tttttacaat atcgcactgt ctaggattcc ctgaacaatg ctgaaatgaa 6060 
gcagtaagag tatcttcgtc ttgttttcga tttaaaagaa taatttctat atttcccctt bij 
taaacctgat gtatactgtg gaatttattt tgtagctatc ctttatcaag ttaataaaca 6180 
StttSt ctatttgfaa aaattgttca ttatgattgg gt.gttt.tc jgctgctttt 24 
aaaacattta ttgaaatata tttcttcctc attgtcttaa tgtgatgaat tataatgaat 6300 
taatttagaa agttgatatg ttatatttct agagtaaacc caatttttat gaacatttaa 63hu 
gafcttgltg alctgctaa? attttattta gggttttaac tactatgact atgagaaata 420 
Setcttata atatlccttt cttgtgatat tctgttaagt ttttggtatt ggtatcacat 6480 
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aggcctcaaa aaattatttg tgatggattc 
aatttgtgat tggtgttatt ttttccttaa 
atgggttttg tgttttctcc tggtaaattt 
aaagaaccac tcacatttgc tgtattttta 
aatttttcca tttaatatat tccatttcat 
tttaatacct tcttgtcatc cttttaataa 
tttcccagtg ctgggcatgc atgctttttc 
aattttacta cttatttcaa agaatcaacc 
gttttctatt ttatcatttt atttatatct 
tttgattctc taatgagata tatgctttta 
atatatacat ttaaaagcat atgtttctct 
cacatgttat attttcataa tgctttattt 
tctttggaca catgaattag agtatatttg 
acctcactgt ggtaagaaat tatactatgt 
cttgctttat gctccatata cggtctattt 
atgatattct gtcatgttag gggatatata 
tatcaagtgt ttaaatcttc cacatcaccc 
ttactgagag acgtgtacta aaatttgtta 
ttggttcttt ccatgtatac ttaatatgtt 
attgttttat cttcttggtt catagaatat 
ctattttctc ttttttcttg ccttaaagtc 
gaattttcct tcagttagtt cttgtggata 
tccttataat tatattacag aaagcttccc 
cacctttgtc ttaattggtg aactaaatcc 
accacccaag ctgattctaa aattttatat 
actgtcttga agaagaaaaa caaacagaaa 
ataaaactac agtagttaag acagtctgat 
aatagaatag actctccatg tatacatgga 
ggatggtctt tttttttttt tttttttttt 
tactatcacc caggctggag tgcagtggtg 
tgggttcaac cgattctcca gcctcagcct 
accacgccca gctaattttt gtatttttag 
atggtctcaa acttctgacc tcgtgattcg 
acaggcatga gccactgtgc ctggctgaat 
caactgtata ttcacattga aacaaacaaa 
tcaatgccag atgaactatg catctaaatg 
gaggaaggaa agaataaaaa taatcttttc 
aacagattac aaaaagaacc aatcctacag 
aagttacttt caattatcaa aggtcacctt 
acatgaaact aacactagaa cctataaaga 
tgaaggtgga ccaaagtttt gaatagatac 
aatagatgaa gaactgcttt accgcattag 
actactacac ctccaacaga atggctaaga 
aaggatacag aactgtgtaa acacttgtat 
cactatggaa aacacattta aacacatgca 
aaatatattc aacaaaaatg tcggtacaag 
cacaacatta gatacaatag cccccaaact 
aatatgtaaa taaactgtga catttcccta 
tgtgaatgga aatgaatcaa atatagctag 
aaatgagtaa gaattatata ttgtatgatt 
agtcttagac atcagaaaat tggttacttt 
aaggaatgtg ggggcttttc atagagatag 
attacatatg tgatctctgt gatatttcat 
tgtataattg ttatatttta caattaaaaa 
aattaaaagc actgtgatgt aagagaatag 
tctttccact gtattactgt ccttccagga 
agcaacatgt tatattctta ggtacaaggc 



ttcctaccat ccattccttt attctaaaac 6540 
attcctggta gaatttcctg gtgaagctat 6600 
agttttaaaa acccagtttt gtaagtaatt 6660 
ttcagtcttg caaggttgca tttttattat 6720 
aagtttttga aatgtttacg taaagtttat 6780 
cattaaaatc tgtagtgaag tctccttttc 6840 
tttgttggtc agtcttacta gagttcgatc 6900 
tctgacttta aaaatcttac atatatgctt 69 60 
tctttggttt ctttgcattt aatttgctgc 7020 
aacattaatt ttaagttttc ttcttttcta 7080 
aagttcagct ttatatatca cacaagtttt 7140 
cagaatactt tctagtattt cactgtgatt 7200 
aaatctcaaa atatatacga ttttctaatt 7260 
atgaattcaa ttagttcaaa tttattgaaa 7320 
ttaaaaatgt taagaatgtc cttgaaaaga 7380 
ctccattata tatttaaatt atagcaagtt 7440 
ttcactttta ttttcttcat ggtttatcag 7500 
tgatgattgt ggttttgcca attttttcat 7560 
ttcatgctgt cttagacaca aaaagtttga 7 620 
tttatcagta tgaaacacct cttttgatct 7680 
catttttatc tgatattaat atggtcacat 7740 
aatttttttt catttccttc attcaaagtt 7800 
ttcaaagagc atctgttatt acaatgttat 7860 
atttatatcc acttatatgt gatttgtaca 7920 
aaaaatgcag tggggccaaa tgtagccaag 7980 
gatttgttct agcagatatc aagacgtttt 8040 
aatatcacat aaaaagagag aaacctgtga 8100 
taaagttaac actactgagc cataatgaat 8160 
tttttttttt ttttttgaga cggagtcttg 8220 
ctatctcggc tcaatgcaac ctctgcctcc 8280 
cctgagtagc tgggaataca ggtgcgcacc 8340 
tagagatggg gtttcaccat gttggttagg 8400 
cccaccttgg cctcccaaag tgctgggatt 8460 
ggatggtctt ttctataagt ggtacttgat 8520 
cctgacctct atattatgcc atatacatat 8580 
ttgaagtcaa aaaataaacc tttcagaaaa 8640 
ttgactttgg gaatccagaa agaatactta 8700 
gaaaagattg ataaattata ccacattaaa 8760 
taagacggtg aaaagacaag atatttcaac 8820 
attgctaaat cagtaaggaa aaagacaata 8880 
ttcaaaaaca gtatgtacaa atgatcaata 8940 
cgtctgggca aatcaaaacc atggtgatat 9000 
ttttaaaaga ctgacaatat ggagtattag 9060 
gccactggta ggagtacaaa ttgtaactgc 9120 
tatttcagga ttcagcaata ccacttgtag 9180 
tgcaccaaga aacacatata aaatgtccat 9240 
ggaaaaattc cctttatctg tcaaaagcag 9300 
aaagttattt ttatagaatg gaatactata 93 60 
ctgcaataac atggataaat ctcttaagca 9420 
tcatggatat aaagctacaa attaaaatat 9480 
cagaaaagag aaaggggata ctagttagaa 9540 
agctgacatt actctatctc ttggttgatc 9600 
tgagttgtac atttgtgttt tgcagttttc 9660 
cagtgtagca aaaattaaaa atccaaaaaa 9720 
ggaaacaaag tctagatctt gagttcatgt 9780 
aacaaagtga gattatatat tttgcataag 9840 
cacaaattta cttacaaaga aagctgaaag 9900 
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tccccctgca acatgcaaag cgactcagac aaaatgcaga aa gggttcag ttgCcagagt 
caaagatatt gtggaacgtt ggaagaatat gataatcaag accaag gg * 10080 
agaclgtaat gaagacctga ctctccatgc taatgaa a "atcaattc -tag g^g ^ 
agggattggt ggtggaaact caactctcat "gaataatt 9"ccag g « tt 1020 0 
tagttgtgta tgtttaattt ^ttgtgtaa g aaatctgg t^taatttt ^ ^ 

tgattcatga gtcattcttg aaataaccta "ttatttgt tcga g t 10320 

gaccaaatag attgggggaa atatcagaac ^gggtgatt ^attgacaa J 
acactgacaa actattgaaa ttatccagat tgcgtctgcc ^atcctac « 
atgacatagg gtgatatcaa cacagcaata aagaaatatc tctggtcaat fl 
taagtcttat gagagtaaca ggaagaccaa gaggtaaagg ^acagtcat ggc * 
tcalacgaga tattgcagga attccttgaa taaggtaaga graaccagtg SctSggct 10620 
cgagattatt actgtagtta ttgttctatt aactgagttt tgtccaaaac tacta gg 
tagagaaatg taggttaaac aatacatcag -aatgaatg ^aggaa jactatgj 
agatgcctct gttccatatc aaacccaaa agtatcccat -tttc-tg Jtgct^ ^ 

2S=S 2SEE £2= f - — r a SSSS SS 

SSS2E 2SSSS g=a S , ~aa »»• 

caLtgttga aaagtgcatg tcaaactaaa Sttctaacaa -ttgaaggg aagttcgttc 11 

agggctgtat gtgtagtttt -aacataat gctgtjjtc tggatatcaa ttgttjj^ mM 

gaaggcttgg ctcacatcaa atgccaaaaa "ttgtttac 9 ccttagta tt 11220 

SSSS SKK SSESS SSE* ctaat - jgjtj-J gJJ 

SSSS SS2S 2S= ™- i S2SS iir 6 ° 0 
SSSS === SSS =223 S M jffi 

taagcagaga tacacacaat tggctttcac aagtcattta "gtcagttc «gcatac g 
tgg?tagagt ataattttgt ttattgatta tctgggaaaa ttgctaatag ttattttcat ^ 
agtaagcttt gttttcttct acaagcttct gccatctcca aaacaaac t 11760 

tgctgttttg ttgctgttgt tgttttacac -aagc^tgg jattcattta ttejag^ 
rratattttt tcacaaaaat tctaattcct cacgatatct. 3 iioon 

agSStact tttatJctac tcaacatacc tctcctctac caaaaacaaa acgaacaaat .11880 
ccaaacagag ccatccacaa ttccaagaag "ttaatgtc "tatctatg « 12Q00 
acatgataat cttttcctta gacattagct catattagtc tgattttttc atcc g 
aattaaatgt taaaatattc ctcgatctct J^agttaaaa acaatggttt tatgttatat 12^ 
tcccaaagca ctttgtttta cttttactta tattgaaact J""?* gtttcaccat 12180 
ccaataaaag actaatgaat ggtcagataa atgaatgtca "tcatgttt gttc 
ggcaaagaac tgctttcttt cttttattgg ttaccacaac ^gtgaaata tccaggccc 
tLeecatat tctccttaac accctctgaa aaacctaaag actatataga aaatttatat iz 
aSggagtS tgaattatcc aaacaacgtc cacttcattt ggcatttgat aaaagatata 12360 
aacaaaaata aatccacaac caatttggct ctgccttgtt jaatataaga aatgca 
cacaggccac atctacactg aaaagtatct tcaaataata ttttccccaa acagc 
tctc??taga ttacccacac attctctttc agagtatgga ^tcaa agtttaaaag 1254 
aaaaccatag aaaaacacta ttctgacata tcatacattg tccctgtaft = a gttc«c 
ttcctttac? catgaatggc aactatttag gagcttgtaa jctttcccag attcacacca 126 
attccccaat ggactaagct tcagccatac ataatctaaa ^tgaaaaa gtggc i27aQ 
caacttccct attcggaatc caatgaaaac -acccctga ^gcaactt *** ^ 
atctcaagag ttcacctcag gggtggttgt caacacuuac y ^ a ^-, at - ract 12900 

gtttcag?ag ctttagagca aaacgtcatc tttaaaagat ^atcaaccaa -caatcact 29 
aaatttaacc actgtttgtg aaattcaagt caaatagaag cagctgagca tactcaacag 
gagatag?ag ?ta?taaLa gaaactggag agagggaggg agaaagggag agagggttga 3020 
agggagJgag gaagtgaaga ataacgggag ^ggcaggg agggaaagaa -gaaaaaaa 130^ 
aaagaagaga caaaaaaaga aatcagaatc caaattttaa aaagagcgag ^ 13200 
aca?gc?a?a tgctccaagt gtaaatgctg aacctgcagt -tagaggat ^taccataat 132 
ctcaacagct tccagaccta tgacaatttg ttttgctttt "cctctaac aagcttaga 
atcatca?tt attcggtatt gacaggtgat cttctaatgg ccatgttctc aactcactac 
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ccaaggcttc tactactaca tgtcctctcc tttctttgac ttgcttgaag "tttcaatg 13380 
ttttStttt agattccata ggaatggcaa ctgcttaaag cttttetcac =tcttgggaa 3440 
aatttctttc agaggaagta acccggggtg ccactaattg S'tttgcata acagtaggca 13500 
aatttggcct taaagcaact gtgacactgt ttgcoaatca gctcaaatac agattaccaa 13560 
Stcagattt tctgggaacc tcacagatgt ttctattatg aattctaaaa -tatgtggt 13620 
tattaacaca aatatcccta atgcctttcc aagcaactta atgattcttc tcatttaaat 13680 
S"Ict?ca a?Scttgca aa?cccaagc tggtgtttct aagtgcttca ttgaaaaaga .3740 
Saaaatat tcatcatgca ctgattggac tgataaatct aagttctaaa ctttgccaag 13800 
aaaaagaaaa aaatggactt ctggtatgtc ttcaatatca gttgcctcca ^atttcct 3860 
otaccatgct caaattagtt ttaatccaat agtatactat tttgactgac cttgtacata 13920 
llTcTX, gaatagtLa gagatgtttt gctaagtaga tcattttcat ga aaagata 
tttaaaaaga agaaaatgca tgttttgggt gcaacactca gataactaaa atttttaaaa 14 
atcaaatttt ttggtacccc tctatgtgtc tacacagatg cacagctaac ggttcctgct 14100 
aattuKaa tSctttggg ttatgtaata catattattc tgctgatcat aagccctaag 14160 
Sgcaaaatt ttgctgtl?? gacatggcct ggccaaaaac -caagggaa ^agca 
ttcaaaaaac tggcaaaatg tttatgaatt ctaatcctct gcacatgaat aaatacatct 14^8 
glcaaagagc agaggccctc agaaaggccc otcttgacct ttctaatggg agttcaattg 14340 
LagttLgt g?tgagaaac taaagcgggt tctgccaatg "ttaagttc -gctttact 144 0 
acattttgtt atttgtaaaa gtgaaatccc agataatgag "ctaattgc ^tattaatc 1446 
actgaataaa gggtttggag ggaaactggg atttgaaatc S^atctgaa ^«£ctt l«zo 
ttgLttttt ttacctacag cttaccatat aaaactactg tgaaaactac atatatgcac 14580 
tt?ttaaaaa atggtgaagt acatgtaata cgccttatat attacttttc taaaagaata 14640 
aaatttaaaa cttcagtgta gtcataatga tctttgacct ^aaaaaaat ^jaaaacc 14700 
aaaccttgga ttataaatta tattgtcaat gaaagtgaga agaactctcc attctttaat 14/ou 
g?gtt"a?g tattatattt tcatttcctt tttccaaatg aattataatg tacaacacat 14820 
?tgtatttt? ctttaatttt tcacttttaa taatctttct "ttcttaac tttgttcttc 14880 
catatactga tagacctgac acaacaaaat ttacctttca aaaattcaat aatcccatat I4*4u 
tStgttac cc?taaagta tctgctagga attctatatt cttatttatg "cccaagaa 
agtttaatgc aaaaaatata gaaaagcata cattatttaa acctcccttc =tttagttta 15060 
tattgaaaL attttaggtt gtgcttatgc aactgaagac caccaaccaa aagggacaag 15120 
ctggLttta gggcatcata ataactaact caaatttacc ataagacata ^^attaatt 15180 
ag?aagttca aLgtcaata tagccaaaaa taatcatttc agttagcact tactggaaat 15240 
tttagcaatc taaacactca catggtcagg tttaatattg tccagcaata ^ctttattcc 15300 
tttcScttte tcaagcctgg tctttctaaa catatagaga aaaggcacag Jtctcacact 15360 
ttaaatcagg tgacatcatt gtcattcttt ctgcgttctg g^ctccaatt ^tccctt 154 
tccttcttag gcccaaggct ttgactatct tttgcaatat gcagtagatt attaatgttc IS4« 
aaactct£? cagttgg?ga ttttcaaaca gatgcctcca aggtagccaa -gttgcagt 5540 
attcactctc ctttttctat ctttttggaa gtcattcata aatttaaaag ggtggtttta lb&uo 
a^atftaatt cagcattttg agattttttt ttattattat "tttttgag -ggagtctc 
gcctctgtcg cccaggctgg aatgcagtgg tgccatctcg gctcactgca agctccacct isiz 
ftcggg?S tgcca?tc?c ctgactcagg ctccggagta ^gggacta cWjectg 578 
ccaacacgcc ccgctaattt tttgtatttt tagtagagac agggtttcac ^gtgttagcc 15840 
aaaatggtct tgatctcatg acctcgtgat ccacccgcct cggcctccca aagtgctgcg 15900 
SSSS tSgacaccg cgcccggcca gcgagatact ttcatatagg aata t aag 5960 

£35£ SSSS SSSS S££2 £SS2 ^ ^ 

?Saagtcac Lattgctc? acaaaagcag tgtatttcat ctccacgaaa agcacgtgta 16140 
ctaaaatggc cagagttctc ccagtcaaaa ggtcatagaa tggcagcaag gtacaaaaca 16200 
cacSgc?t tafagtaaac acagataaat taagaaaaac atgtaactcc -acagttga 626 
atctcttctg aaacataatc atttcttaaa gaaagagatc ataggggaga tcactccatc 16320 
ctca?tggaa aJgttgggtt aagagcaaaa gattatgagt atagagacat ttgaatgcat 16380 
gtg^tcaaag aaagccagta aaatccctga tttccttcca cataggaaga aaagtagttg 16440 
SSttgcaa tcaggtaaca tttctttctg gctaggtcaa ttatccatgg agctacagat 16500 
Scaaccta ttcJgattgt ctgcacatct ggtgtaagcc "tataatgc -atattaat 
attattatgc ttctgtaaca tatttctata attaaaatca aataagtgat "cagaatac 166^ 
aggtgactat gcaaaaaatg ttatctaggg gacaaagaag caccccaaca tcaacttata 16680 
aaataaaaat agcatttatt tcttgcactc ccttactgcc acaaaaaaac actcaacatc 16740 
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ctgtttgaca ttattggtgt acagggatca cagaaagaca ctaacatttt agaaaa t ttt 16800 
acacacgttg aattgcgcgt gatctgaaac ^agcca ggcacggtgg 16920 

taattacatc ctttgagtta ctgtgctgtc "aaattaac ^^ t ^ acg aggtcaggag 16980 
ttcaggcctg taattccagc actttgggag ^aaaaata cSaaattag 17040 

ttcgagacca gcctagccaa catggtgaaa ^cccgtctct "taaa cagggg aatc 17100 
ctgggcgtga tggtgcacac ctgtaatccc agctactcgg gtggctg gg « fc m60 
acttcaaccc gggtggcgga ggtcgcagtg agccgagatc Saaaaaaa aattaacaag 17220 
gggC gacaga gcgagactct atctcagaaa -aaaaaaaa aaaaa aaattaacaa 17280 

agcaaagtac ttgagcaatg =ttaagtttt ctctctcata a caggtttgta 17340 

catacatttt tacttcaata tatatgaaaa areata aa gaaaaggt acattttgtt 17400 
aaataatgat gacaatagta actatgtgtt ^atgtgcag aagaa gg ataga 174 60 

ttataaaata ctacaggcaa aggcatgcat tacagttaaa aaaatg aaattcataa 175 20 
tttttaaaaa gattttgtat atgtttatct aataagcaaa atcatattg 1758Q 
aagaaaggca aaatgcatat gatagtctta acactactgt ataatcacta g ^ ^ 
attaatggat aatattaatg aatacataga aactttgaaa tatttg g 9 
attggttgaa aatgttgcca tgagctggaa g^cctc- W«ttgg J 17760 
tgcagagtag tcagaaagta tgttgcaatg tagccatgtg W cCgact gcat 17820 
g?ctttggcc atttagattc atgttcatgt cttggatctt ataatgca aagatggaaa 17880 
gactttggat ggatttctca acatttttga ^actcattct ca « CC aattttta 17940 

Lcctacctc ttagcataaa 9-attcttaa atg^acaa a-tagttta WQQ 
aaacagtttt tttttcccag aaataacata accctacaag aC aaaatgtt 18060 

aagttttatt tcttattcaa tgtttccgta ctcattggtt ^cagtag a J 
ctLtttttg agctccatgg ctaacctgat tgaagggagt gKttcttt 18180 

acctgggata acattgtagt atacgagaac atgtaaactt atctw fc aaa 18240 

cttaatggta agagcaatgt taagctttct ^agtatgcag act tttttac 18300 

atatgcatgc atacatccct gattctttac "ctgcccct ^g ctgtgagatc 18360 

ctcatttcct agaagggcat "acacaggc ttctgatgca tcjcg W at ? gcttC gt 18420 
atgtcctcct tctagagcca acaccacacg tMrtcajcc g atcaagagaa 18 480 

caaatgacca aaacctacca caatacaaac agaacatttc aaag taagcatt tt 18540 

agtga?cact agaatctaac attgagcatg tattttgagt aagtcattac ta 9 1860Q 
c?g?gtgcta actcatccaa tacttaaaat aactttatgg attaggtc^ ^ 
ctattttaca gataagggac ccaaagccca agatcccaca get g a t 18720 

agactggcac caatctagct cttcaccagt gcacagggc £tttt«ta ^gg^ 
catgtatctg gataaaaaaa ctgaatactc "cagcagg » aagttttcta 18840 

catttgctta ccatatgctt cctgtcgcta tcaatggcct acatta tcta 18900 

tgccccaaat tgctatatat tacaaattta "ttatctaa « gaaacatttg 18960 

atgtaatgta aaatctatta cattagattt tataagcatt atttt a aata 1902 0 

ataaatgcaa aatatgaata acatctatac Qagttataaa ataca tc ^ accccca 19 080 

tctgcttttt taccttccaa cttaaggaaa ftaagttag "^acttt m40 
tgtgcctttc tctgacagta gctatcctcc tccttgtggg ^caggat aaa ? ggtttt 19 200 
taattccatt gctttccttt tctaaatttc cttgtttttc a ^ttta £ 19260 

acacttttgc aacttgctat tttcatgtat "tgttagct catct g * ccattcttc 19320 
gctatagttt ttttgctgtc tagtaggcca "atatgtca acagagg ttacaaa 1938 0 

Lttggcaga gagttggttt tcttgttatc accaaattcc agtttttttg J 19440 
taacgtcgcc atgaacattc ttacacgggt =«ctggtgc jcatatgca 19500 
gaattgttga gtcttaaaaa tctgctaaat aatjccajt tatttg ??? C tgccaa 19560 
caagccccac cctcagaaac agtatatgta a ^ aa ""^ atcttattgt gttttcattc 19620 
eatttggtat ggtttgccaa gtgggtggca aaaaaatggc ^^tattgt ff^ 1968Q 
agtgtaagag gggagttttc tatttctaat "aacttaga gtgctgtt ag 19740 

ttaatctaat tatttcttta cacagataga ="ttcccca aaa ataagct 19800 

ttacattaat taatatttca aatatgaagc "tcattgca cgct ttaaga 19860 

tggtcataat gtattatctt tttagtacac acctggattt J^ttgc g 19920 
tttttttgag tatgttcatg aatggggtta atctgtactt Jtccat ^ aatgttggg 19980 

taatgaattt tgatgtggtt ggg«ccW ?!"«cac? Jtgaagaata ttttta«tat 20040 
gacaaatctc gtatgaaacc attaggg^ct tgtgtt«et t J J cctaag ttat 20100 

SSES ItT^c" cSSStc r t 5tt?aaa .ttgctgaaa taaaatgttt 20160 
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gtttactcta ttacattatt ttgaagttcc acatagatgt aggtggacat tg^ctgtaaa 20220 
tatttccttg atctaagttc tctttcatat "tccatctc tctctg aatctgctac 203 40 
tatttttgaa tcagagctgt cttccagact "ccctcttc agacatctct « 2Q400 

atcacatctt tagtgatatt ttcatttctg tgattgtatt Jtttaactct ^ ^ 
ttttgttcta tttcgtgact tattggtcat tatgatactt tcttaactcc J * ^ 
ttttatttct tcttttattt ctttcagcat aattatttta tattccgca ■ 580 
aaatcttttg gtttagtttg ctctctgttg "tctgctga "catgttca Jsctg 
attatcccct ttttaaaaac ttttattaat ttatttaatt tgtggagtac tttgagct g 
tattcattgt aactttatat gtgaaaaata "tgaagctt |Jtgcaatgg - 
actacacccc aaaatttata tatggaaatt ^acctcca ^gtgatgtt t ttg g gg 
agcctttgat aattatgtag agtcttcatg aatgagatca gacccttac jaaaggg 
c^agagagag tcctctagct ctcttgttgc cttctaagga tccaaggaga J^tgg 
ctttaatcca gattaggtag agtcctcgta aattagattt ^acccttaa caaa gg 
ccagagtcct ctagttctct tgttgccttc taagggtcca agtctttact WJ* 
tattccagaa ggccctgacc agaacctgac -tgctggca agctgatctc « m20 

taaccagaac tgtgagaaat aaatttctgt tgttataag ^atcag J 21180 

gatacagcag cctgaactaa gacactgggg "gaatatgg ^ctg tat 21240 

ctcaagtgtg atattgtttg cttttgctgg atatctggga ^jccttc M 21300 
tttaaattct tatatggcaa gactggttgt ^ttgct gttttgttt g ^ 
attataaata tggaccttaa aactttatta caaattccca egg a a cctt ccttct 21420 
tcctttcttt ctttctttct ttctttcttt ctttttttcc ttccttcctt J^tcc 

ssss ™» ~r i i =55 3S23 as 

2SSS2 = ESSE ~ SSSS SS! 

tgaccctctt ttgcaatatg cagtagatta "aatgttcc ^ctccgacc g gg a 2i78Q 
tttggtatag atgcccccag ggtagtcaac aacttcagga tttactctcc * ^ 
ttttggaagt caaccacaaa tttaaaagga tgattttaat atttaaccca g * 9Q0 

atac??tcac ataaaagtgt ttaagaatat faatgtctc atattgccaa Jtttgaatgt 219 
ttctcattca acatttagaa aaaattatca tggcatccga cctgtccaat t ^ 
attgccaaaa ggtacggtaa ataaaaataa atgaaaacac ^gtt^g g 
attttttata tgctttgtga acttacagca aaaaatttta Jtttttaaat J 2214Q 

tttcataatt catagatttt attttttaga sr«g"ttfft atttacagaa aaa g g 
ggaagtacag caagttccat atccagtctc "tctttcca tattaacatt ttg ^ 
ttggtacatt tgttatgatt gataagccag taccgatgca "attacc 2320 
gt?gaggttc acactttgtg ttgtacattc tgtgggtttt ^caaatgca taatg g 
Ltccaccat tatactatca gacagaatca atgactgccc ^aaaatttc ^gtg 
cctattcatc ctccctctct gcccctcaac "ctggcaac ^atgatctt Jtaattg 
tagtctttag tttgaaaaga aaataaattc tcaggatgta "cactagaa 

gcctataaaa tcatcagata atgagagcct gaaactaaat ^ttgctt ct * ^ 
caataaaata atacattaat cccggtaatg cftaaaata ^ccacttgg « 
cctagatttt cccttctggt ctag«cttg at ? ttcacca gaacaggat ^ 
cctcaatatc ttgaagcact ttaatgttga ""aaccac at acatttaa 22800 

agtcaaatta gtcactttac aattatcacg ttttaaaatt ="9 a = tcaat tccta 22860 
aaaggattta aaaattagtt aaaaactgtt atcaagcatt "agtttttc tcaatt 
tggacctcat tatgatgccg ataagaatct tttacccagg "acttagga atgagg g 
cScactaaa ctaccttatt accgggatga caataaaaag -tgataaac attcag ^ 
gaagtaacgc aaaattttga tccctaatgc "agaaatgt tctttccc g g » 
aatagcacat agtaattagt accattctag -aatttatg taaaaaacct -tjg^g 23igo 
gacacatttc tgttaatcat attattaaat attctagacc gcttc «c g 23220 
cagggctaca gttataattt taaaagatat aataaatcaa ^agaaatc ^ 
tttctagtaa ctgagaattc aattatctaa agtcactact gaa ^ J a ^ ctct ^ c 23340 
ttaaagaaag aaagagacag agcgatccaa atctggttta agttcactct tt ^ 
aatgaaaaaa agtcccataa aatgccaaat "agatggga tagtaaaaag tgga gg 
gagtggaatg aagttaatct ttgatctcta tccaaat.cc tctttctttt J 
tttatttcca ttcacatgtt acccatgtga tctctgcagt ^gagactga .35 J ^ 580 
ctctaagtta tgcatgcaca aaacattcaa gtgatgtaag gaaagttcta caaggcccac 
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gecctttett caaatcaaaa taagcaattc jgftttttt ttt-ttttj ttatcctgaa 23640 
ttctgctgtg tccactgtta ctgtacatat tagaaacatt aaaaa ^ a 9 2376Q 

gctacccagg tgaaggtatt atttttcagg "acattaaa ^"tcagtg gc^ gg 23g2o 
gtgtgtgtgt gtgtgtttgt gtgtatgtgt fltgttagatt ^agcatata ^ 23880 
agtaggcatg attgcaagtt tc.tgtutc -tatttactt "agcttcat ■ ^ 
aaagctcatc ctacatttga cagtaaactt aataacaccc ccagag a t 240G0 

cacagacctt cctcaagcgg ggttgagtgt "tgagtgcg ?^?ggaca 24060 

ttaagtggaa aacgtgttcc tataccatgg taccttgtag 9^caag * 24120 

tagagatgga acggggttct caacaaccac atagggcatc ^ttccca 9J| 2418Q 
agctgaggga ggagcttgga tgcctcggag -gccacatg t-aggttca ^JBJ^J ^ 
cactgactaa aaaccagcct tgacagacat ccctattacc atattttttt 24300 

ctgtatactt tataggtgtt ggtttctgct ^agaaatcat attgtttcag « 
ttStgaggcg gcgtcttgct ^gtcacctg ggc agagtg -gtggcgtg ^ 
actgcaacct ccacctcccg ggttcaagca a "ctcctgc « » agacgcggtt 24480 

gactacaggc gtgcaccacc acacccagct -tttttgta "tttagtag ^J *^ ^ 
tcaccatgtt ggttggccag gatagtctcg at ^c«gac cccag ccgtg tcagatactt 24600 
gcctcccaaa gtgctggaat tacaggcgta agctaccatg g 24660 

? t taaaagag atttggtaac ttaagctttt attttaggaa atattttaga atgagg^^ ^ 
aatcaaacac cacatctact actaaagaat cctacatgta ^tgSacL atcatttctt 24780 
gtctatcagc attaaattat aagcatgaga Wttctac a "^ aa g 24840 

ttgatgacca agtggagctg aactggtaat taccatgacc "gaaaccac tgag g g 
aa?tagaagg gccttttcag aatgaaatcc tctgtttggt t-attaatt ^ 
aaatttaata tttttgatta taaaaataga attaaataag tctactaaga 25020 

tcaaattatc aatttcaatt tgatttcctg atactttata ^gttggtt tctgcta g 
aatcatattg tgtcagtatt ttctctagtt tagaagttgt "gaaatgaa aagttg ^ 
aagaaggctc aaagattaag ccttatatac ^atttaata -caagtcag 252Q0 
aggattcatc cttcaaggtg acatgtctca aatgcttccc -attttcatt 25260 

c?Lgagaat agtggtagtg aaaggaaaca jccttaacta £t«rtttt -ttttc 2532o 
aaaaaaaact atattaaaaa accaaaatta "gcattctc S^gcaag tgatatatC a 25380 
tgatagaaaa taataaataa atagtataat aataaacagg ^tatgttg *f ^ 
tataaagtgt tatcttttat ttgataaata "taaaataa 25500 
ataaataata ataaatacat agttccatcg accagaaata 9^ aa "« a t ttaaaa ata 25560 
tttcatgctt cttgttgtat tttctaaata aaacaaaatc a "ctggttt tttaaa 
catttacaaa tatcaaatag tggatacatt "tcatgttc "tacaatat 
gtacccatgc accaagcaat tctgttttta g a «"taag JJjett^J ?gtatgt?ag 25740 
taatatacaa gatagcaaat aatagcctag tgtataatca aa ^g a =«a zgz g y 
tgtttatctt attctagtgt tattatgtat tattagggtt 99^^ " aaag ^ aa 258 60 
tattgctaac tftctgttt caccagagca tgggctagaa cctaaagcac 25920 
aaggagaaca aagtacagtc agaactgtat aaa ^ttttt cttttagaac ^ ^ 
ttagcaatgc ctattttgaa taacctaatg "ttgataga a 9^cagag * 26040 
tctcccacaa aatctgtttc tattacaaaa ttgcaaatgg ""ggaagt J 
gccaaaactg agttaatgct gtagtaggtt gaacagggaa "ctctccaa ^taca 
Sttactat? gctatcctgc ctccctgtag taaaatagaa -gac^ag 2g22o 
caattctcag agaaagatac ctcgatcatg a «cg"tgg « aa taaaga ^ 9 2628Q 
cattgtgatc tattggataa gtcattttac "ctacttaa a = a ^tg«g g | 2g34Q 
tgccagtctc ccattcatga ««tetecc cee«e^tt attttctttc tj^ 264Qo 
agcctctagt taaaaaaaga aacaacaaaa atgacccugg ttaaaatact 26460 

cSattcagca gcagaggcac tggcatcaag f a agcagga gtgaaagctt "gaaata 2g52o 
cactgacacc tatctcatga tgatttgtat taatttgtaa "cttctatg gccaa g 
ctcaJtacca atttactcat ttattaacat gtcaattaca "tgggcctg ^gttta 
gaagacttca ccacacattt aatatagtag «ace«^ ^^agt tataLcaaa 26700 
ttttcatttg aaattaaatt tttctcatcc attggactac "tccgcagc 6?60 
aagtattact gaagaatgca catccaggga -gtctaatta taaaaactgt agccatt 
ctccctctct aaaccccctg gtcattaagt taccatgtta ttettuna JJJJJ^ tc 26380 
aggctcaagt agagagagaa attcgggtag catgtggcag tctcatgtat eg g gg 2gg4o 

tccagcagga cttcaaagca B-jcgJ^ a^gcCftgt gattcatt?c 27000 

aatacctttt taagactcat ggtgctgtaa cccaiatggi. yy 
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tg.tg.tgtt gggatcattt aactcacaga accattgtcg ctaccataaa jteetttcjt 27060 
ctgtagccaa aaaggtttat ttcatgcaaa cgaaaaattt tcacta g tattc 27 i80 

taLgggtaa agatatatat tatctggtta ^"aaaat ataaatttat ^ t ^ 

tgaagattca tttcatgtta agattttact c ^ttgatgc c ™ aaatctttca 27300 
cactgaatcc ggaaatcaat tttataagaa axatggagat tattaccat ^ 2736Q 

attggcttat tccaagcagc ******** £££££ ccaggaggta agtttatatt 27420 
tcacagtaaa aatcctttta ctcttctagt ^gtgatgct ga aacaacag 27480 

ctcagcacct tttgaaagca aatgaataaa "gtatccta aaaa g^ tcctgagaaa 27 540 
aatacttcaa tgccattatt ttttgtaaga ^aaattgat ^tcaga catccat cca 27600 
ataaatggca agaatgattg actggaactt tagttatcca tcaatccatc a 27660 

ttcacccatc cctccatcca tctacgatcc uetuw ^agata tgagttatta 27720 
cctactctgt gccacagttt tatacataat tctgatactt ««J tacttattct 27780 
taaactctat ttgaacctca gttatattac <=tataaataa aattaaatac a 2784Q 

acatcacagg tttgaaatga atatttaatc ^taaaggcc aa ^aaaa t??ttggaga 27900 
gtttatcaaa cagagtctgg catatggcag atgctcagta tttataca ttaacc 27950 

tgaagtctca ctctgtcatc caggctggag ^^agtggca ^ tggat tacat 28020 

taaaattaca gggcccaaac aatcctccca cctcagtcta ^gactag ™ ^ 
cccactacca caccctacta atttttcaat "tttttata *f* c f g cc tcccagag 28140 
tgcccaggct ggtctagaac tcctggcctg -gcaatcct cctgcct gg 2820Q 
ttctgggatt acaggtgtga gccaccatgc "ggccagta ^tata caattctatc 2826 0 
ttttcattta acaattacag atctagatat aattgcaagt ^acatact 28320 
gttttaagaa gtggatgagg aaactaaggc ccatagtgat jccagagagc 28380 
ggaaaagtaa agaagagcaa gtaaaacatg aaaaatgtta t^tatg fc 2844Q 

tatagaatat ctagtatcct ttttgaacaa tgtttttaaa ^agacatcg 93 2B5QQ 
aagtagaaaa tcatgttcaa agatgggggt ^gggtgagg ^gagagat gtg gggg^ ^ 
gaagttcaag tccaaataaa tataacacac caaatgaaaa ^gctcaagt ct^ gg 
LaLctctt gcttacatag £££££ ££££ ^catgtat 28680 

aacttataca aaatttcatt gatttagttt ^acacagggc a cc tactaaga 28740 

tcaagaggac tcaaaaaata attgtggtag atccattcaa ttaagag aaa 2880 o 

a gctL?atg tgaccaagga actgtgctgg «atgaaggc Jtagttatga J« 28860 
ggtgttcatt acccttatat tccc a agtta 28920 

caccatgcta agtgctgaaa tgcattatct ^atttattca ggataagagg 28980 

taagaacatt aacttgccca agcaacaaag ^caatcaat S a « a * J Satccaagt 29040 
ttgggtcagt tgactttagt gcctgtcatc caagccactc tgtgcctgaa 29100 

aa?a?tgaag tgcaaattta atgcattagt actacaatca cagtgccagt ^ ^ mw 
aaataatcct caaacgttaa tgactgtaac ccattcttct « J aaggaaatat 29220 

gtagttaaaa ctgatccact tcgatttttt tgctrttttt tcagtttga W 29280 
atcacccctt caaaaaacta attccttttc aaactaaccc "gcatctaa 9 9 
taactttgag cacagcatta attcatggca gtactcccaa aattcaactc aggtt g ^ 
ggccatggca acacttataa ttgaccattg ccaaaaagct tatgcactga ^ 2g460 
tcatcctcac ggtttctgaa tgcctagttg ctttttataa jctgac aacaacgaaa 29520 

tagtacctga cacacaataa gttatctggt ctttaaaaaa acaaacaaa 29580 
atattactat tgaatctcaa tgtgtatatt cttc-aaac agatgatcat tca^^ ^ 
agtgctagat aagtatcagc taaattacac agatttgtta aatggt g ttgca 2970 0 

gctgccttct aaggaaaatg gggacatgtc tcattgccaa aaa * a "cct aa I agataag 29760 
?tt?c=aaat gaccagggtt tttaatttca agaccjaaat -ctgatttt aaaag g ^ 
tatctaccct ctgggcaaaa ctgatgactt <=«atttttc g taga cagcaa 29880 

ggaaccctcc gaattgtaag ttacaagcaa ccatttaatt ^agattaaat g g 
Sgtatgtta actaaatatg aaatgcctct aaa ^tgttt ^taaagatt ^ 30Q00 
tagtatataa gcttctatta tacatttgtt a "gatgatt "taaaataa 3Q060 
aatagaaata cttaaagaat atttgcaaaa ^^^"c ctttttttta 30120 

catctaataa gcccaatagg atagttagga tagttttttt "tttcctcc 3018Q 
aaacaggcaa ttctccaaca tcagggcaga aaa ^^ a a a J a "S aaa ? J aagg ?ttct 30240 
tacaccattt ttacaaatgc catgattcaa cctgtcaata ^ataaaat ^ & ^ 
tttcaaatac ttatcacagt flOttttjttc tgttttaagt ctattccca 30360 
aaaaatcatt aaaagaaaat aaagactgcc tccaatttcc tgttt ttatc 30420 

tatcattctt tggggaataa cattacatat cccatag^L 
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ttacatgatt ttcctacctt tccaagttgg aggtgtggga catgaaaagg ^gtctttcc 30480 
cagaggtctt ccatcttaag -atggtcta cttgt*agtg \™\ 
tccaacttat ataaaatgct ataaaacctt "taatggta aagatagagt ^ttcggg 

S25S SSSS ™S S=S5 SSE 35*5 

s= s=5R 3= sss EE S as 
ssss ssss » iS I H i ssss as 

tgctctaacc ttagagtgtg agtttagatt "tcaaaaat a 9"aaa « 31080 

gatattaacg gatagatgta taagataaaa aaagtagcac "tattaaag ^a 
agcatttcac ttatcccaat cacaagtatt atagcttcag -aataatag euetgm | 3i2oq 
ttcaaaatta cctaattaat aataggtgac aaaagaaatt "tagtgact ^ ^ 
taaagctttt accattatca -atgtgtca jaagagttgt gaact-tc 31320 
ccaacttcaa attcattgaa gagacattac ttctcccagg ag « aatgttaact 31380 

ccagctgctt aaaccctctc tagacatttg tcgattttta "accataaa ^gt 
gcttaggaaa attatctagt ctaccttggg aagcatcagc a ^agcca 
Ltga??ctg aatttggata aaattaatca ataatttcaa Jtgatattag taactaaatc 31 
taactcaggt tctatagcct actgcataat tggacctgcc -ttcccatc tctgg ^ 
gctttgtttc tctaagggtc aaatataagt gtcagactaa =«\ tttgtgagcc 31680 

gtttaacctt tggttaatca gaatctcctg SfBtttgtt ^^a tttgtg g 
Icatcccaga ccaagtttga atccaaatct ctgeatttu J^aagttcc J= ^ 
tttgagtttt tccactgagg cccttctacc tgcattgagg "tgaaggtc 3186Q 
aaaatcttga aggcttcctt ctagctgtgt tatttgagtt ^cctctca « 3i92Q 
tatttttttg ggaaaaagaa attagactat cattacatta taaataatag J 3198Q 
atagaaaaca tatagaattt aaaaatagga taatttagca ^gtgtcttg tta g ^ q 
aatttataat aattaatgtt ttttaattat tattattata Jttaagttg ^ggg 
gtgcacaacg tgcaggtttg ttacatatat atacatgtgc catgttggtg tgctgc 
attaactcgt catttagcat taggtatatc tcctaatgct atccttcccc cc 22Q 
ccccacaaca ggccccagtg tgtgatgttc cccttcctgt gccatgtgt ^ ^ 
cagttccaac ctatgagtga gaatatgcgg tgtttggttt "tgtccttg « « 32340 

ctgagaatga tggtttccag cttcatccat fftecctacaa ccagtctatc 32400 

gttatggctg catagtattc catagtgcat atgtgccaca "ttcttaat ccagtc ^ 
attgttggac atttgggttg gttccaagtc "tgctattg ^aatagtgc | 32520 
atacgtgtac atgtgtcttt atagcagcat gatttatagt "tttgggc 580 
aatgggatgg ctgggtcaaa tggtatttct agttctagat "Ctaaggaa "gcca 
gacttccaca atgattgaac tagttaacag tcccaccaac agtgtaaaag 
Ictccacatc ctctccagca cctgttgttt cctgactttt taatgattgc «"cta 
ggtgtgagat ggtatctcat tgcggttttg atttgcattt ctctgatggc cagtga g ^ 
gagcattttt tcatgtgtgt tttggctgca taaatgtctt ^tttgagaa M ^ 
atatccttca cccacttttt gatggggttg tttttttctt ^aaatttgt eg g « 
gtagattctg gatattagee ctttgtcaga taagcaggtt g^aaaattt ^tccca 
?gtaggttgc ctgttcactc tgatggtggt .ttcgtttgct gt^agaagc tctttagtct 33 
aattagat?c ca?ttgtcaa ttttggcttt tgttgccatt ^agacatg 33 

aagtccttgc ccatgcctat gtcctgaatg ^tgecta 9J«ttcttc ^egg 
atggttttag gtctaacatg taagtcttta atccatcttg ^"gatttt ^ataagg 
gtaaggaagg gatccagttt -gctttcta -tatggcta jeeagtttte ccagcacc ^ 
ttattaaata gggaatcctt tccccattgc "gtttttgt caggc g « 33350 

tagttgtaga tatgeggcat tatttctgaa tcctcaataa ^tactggca a » 3342Q 
agcaacacat caaaaagctt atccaccatg atcaagtggg ="catccct ggtata g 
gctggttcaa catacgaaaa tcaataaatg taatccagca tataaacaga accaaag 
aaaScacat gattatctca atagatgeag aaaaggcett tgacaaaatt ^3540 
teatgetaaa aacgetcaat aaattaggta ttgatgggac atatctcaaa ^aataagag 3360 
ctatStatga caaacccaca gecaatatet tactgaatgg = gaagca^tcc 3372q 
ctttgaaaac tggcacaaga cagggatgee ctctctcace a "=" a = caattaggaa 33780 
tggaagttct ggtcagggca atcaggcagg agaaggaaat aaagggcatt «^» 3384Q 
aagaggaagt caaattgtcc ctgtttgcag atgacatgat tgtatatcca gaaa 
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ttgtctcagc ccaaaatctc cttaagctga taagcaactt cagcaaagtc tcaggataca 33900 
aaatcaatgt gtaaaaatca caagcattct tatacaccaa caacagacag agagccaaat 33 9 60 
catgagtgaa ctcccattca caattgcttc aaagagaata aaacacctag gaatccaact 3402U 



tacaagggat gtgaaggacc tcttcaagga gaactacaaa ccacttttca aggaaataaa 34080 
agaggataca aacaaatgga agaacattcc atgctaatgg gcaggaagaa tcaatcttgt 34140 
gaaaatggcc atactgccca aggtaattta tagattcaat gccatcccca tcaagctacc 34200 



aatgactttc ttcacagaat tggaaaaaac cacgttaaag ttcatatgga accaaaaaag 34260 
agcccgcatt gccaagtcaa tcctaagcca aaagaacaaa gctggaggca tcatgctacc 34320 
tgacttcaaa ctatactaca aggctacagt aactaaaaca gcatggtact ggtaccaaaa 34380 



cagagatata gacccatgga acagaagaga gcctttgaca acttttatta ctttttagta 34440 
gtcaacaact taagcatacc aaaacaaaaa taaaagacag tcagattttg atttgcttat 34500 
caacaagata aataatagta tacattgtta ttccaggtct aggacttcca tgaaattgta 34560 



taggaggtgg aatttcatcc tggtcttttg cttctcccct gcctcccacc tccctttcaa 34620 
gtgctctttt cttcttccct ttaatccctg tgaaatcttc tttgaaacaa tgaatttaca 34680 
tcaatgggtt gtttttatca ggtggctgta gatttgggag acacatccca acatttaaat 34740 
actaatactt gcaaaactca tagaaaagtg cctaacattg taagacttat gtaactgctt 34800 
gttaattcta gaatgataca acattttttc ttctctagga agattgctta agtggacttg 34860 



yui-aaLvv-uu yu.ui».yu.w«v- — - - . 

tgtcctggct ctcacaaaat atagtcctaa aggaaactat ttactcacat ttaacaccaa 34920 

actggttacc atcatattgg ttagctttat gatgaagtat aaacagttac atgccaacat 34980 

gaagaaaacc ttccaaaaat agtaaataaa tagtttaggt atcacgataa ggggcaactc 35040 



cttggaaatg ataatttgca aaatgataca taagcgccct tctgactttg tgtttctgac 35100 
aattataaat tttccttgaa gtgcattggc tattctttat aattaggcct ttacattaat 3 5160 
tgtggcttat tactgattaa ctcaagtatt tattgcaaaa agttttctat gttgtaatta 35220 



cctctttatt accaacgact taaaagggca aagacttgat ttgcacaggg gatctgaaac 35280 
atgtaatatt actaaacaaa agcaacttgg gctctattga accaaccaga gaactaaata 35340 
tgagaggccg tgattctcaa cacaaaacaa ttgttcaggc ccctaggatt aaaactaagt 35400 



ttttaaacag gagaactctc attaattcca ccgtaatcat ttaactacaa ggaaaagcag 35460 
gttctttgga tacttcatca tttcagctag ttgattcaat agaataattt catgttttgt 35520 
ttctggtgaa aacaatggag gtggcacaat ttgtagagct atgcggtcaa actgtgttat 35580 
gaatgcatta cccaagagta tattaatctt ttagtggagg agagacagac aataagtgtg 3 5640 
aaaaggtagt aagactgtgg ttattttggt ggcttaactt aggagoaact tttaatgatc 35700 
acctgaaaaa agtctaaaat tcttatgtct attcttaacc tgagtaataa aagctataaa 35760 
aatcatatat taagtgtgct atataaaata tttctagaat aatactctgt tattaacagt 35820 
tttatctctc ttgctttatg aaacactctt ctcacctggc ctagtgccat cacattcttg 35880 
gatttccccc tttcccctcc atccccccca tgtcaagctg ccagctcctc tacctccttc 3 5940 
cacctgagaa acatgggtac tcctcagaga ctggcctcag cactccattc tccctctgca 36000 
aacatggttc atcagtgaat gttttcattg tcacagttat acccattatc actgaaccaa 36060 
agactgaaat ctccttttct tcctgttcgc cttttctagc ccttatctcc aatcagaaat 3 6120 
ggccagaaat gcatttcttt gcacatcgac ttgattttaa ttgaatgtgt ttaaatatta 36180 
tccattatcc gtcatcctcg gtttctcctc ctgatgtcac tactttggcc aacaggtaat 36240 
caagattgtg aaaccttaat gtctgtcaac gctaatgaca cactatctca aactacccaa 36300 
tgacaaatga gcttaaactg ctcagtttgg taatcagggc cccaatatgc cgttattgtc 36360 
aaaatgactg cactgaatag gctttccatt gcatgtatta gataagagca tagatttggg 3 6420 
ggcctgaatt tcatctctct cacggtcatc agtgtcatct cagacatatt tttaatttcc 3 6480 
ctgagtctcc ctttcttctt caataaatcg gggatagtaa cacccaaagt taaggtgaat 3 6540 
acatgaaaaa aatgtactta tttactttgt ccaatgaaag gacacagtaa aagcagcaaa 36600 
tggttgctgg agaacaaatg tgatctcttc actcgtgtcc ttctttccat ctgcttttcc 3 6660 
tcctcctctc atctatgtct aacttaccac tcaagaggaa ctctgctgcc cccaccacaa 3 6720 
cgttcagaca agtggctctg atcactagac attttgcttg cagaatttgc tcaatcagat 3 6780 
actgtctttt ttcatatata cgtgtctttt ctattttcaa tttatttgtg agattttgaa 3 6840 
agagtagttc aacatcctaa ttcttggcac atcaaccaat aaataaacac agtagtattt 3 6900 
actgaaaaaa aaatcccagt tttttttcaa attcatatcc agaggtccag agggatgctt 3 6960 
caattgtgca gtgcccatgc ttgatcctga gttctccctc atgactgact gcaaaaacca 37020 
tgacagtgtc tgagcggaga gatcagtgct tggaccttct ccttgctctt tcctaagtaa 37080 
cataagatga tttcatattt gcgagctttg aaagcatttc agctcatgtt tactattttc 37140 
tgtctaccac aaatattcac agaacttcta agagcatatt gaaactgaag tgtatcatct 37200 
ctgattgggc acaatatact ctcagaatgt attctaacat caataaaatg tggactcttc 37260 
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cccagcaata ctcaggaaag cctcttaggt tccggaaata -cattctgg ^gctctgc 37320 
aggccagatg tgcagactgt tgagatggca "gtgggaga J-aagaaag aacc g^ ^ 
cattaaactt aggatattcc ^gagtggct "acttttct ^gcttttc g g 
atggccagca agtcctttac tcctgttttc tatgtatgta ^actttccgg J 37560 
atattgatta aataaggaag gcagaggtgt ttgggagtaa Jggctctgat 

aatgctgcac ttaaatccaa -ocatttgtg tgcccgtttc tetetgw "aa^g ^ 
ctatatctat ctcattagcc acataataga attcatcaac a "" a ctctctgaag 37740 

cctgtttctc tctgaagccc agtagcttct acctgaagtt tcaatagtct ctctctg g ^ 
cccaatagct tctatctcta tctcattagc cacataacag aattcatcaa tcct 3 7860 

cactttacta actgtattat tttgagcaaa acactttgcc accctgagac acagtgtcct 3 
cactttctca tttgtaaaac taagaaatta ttgcagatga tatcaaagtc ~cttg 
tatgattcta cattagtcaa agattcatct cttccaceac atcacagagc tctgtggg 
aaactctaat tactctcttc aatgctccaa gaaatggctg c = aaa "t« gg J » Q0 
tgacatttca tattcacgct agtacacttt caaacacaaa c^tccctga gcctttcttt 
giltctttgga gatgtctgct tccgtcatcc caagaaaatg "agaacagc caaa g gg ^ 
tgtttgggta tggcctaacg actaaggttc "tgtctttt ^tgtttttt 

ccagcggggg gtgagaggag ggtctgtttt aaagtacaga aaaagtcaca «^ 3{j34() 
cgaagcctta acatctactc tcgtttcctg aaa "^ctc Jgaagtctac ggg g ^ 

cactctaagg gcccagtccc ataattggta aatgagaaaa tatccaaagg 38460 
taaagttaac aaaaaaacca taaatagaga aaaagtgatt "gttgttgt tgt g g 
gttagggaaa aaattggagt taaaatggca tatttatttc 9"ttaattt J 
agacatcagc tctgaagccc tgattcagaa "catgcggg Sftaatca 38640 

gctttttttt tttttaacaa tggcagaaag atataaagaa accaag g tcaatgct 387 00 
taaaacaaaa cttctggact cctgatttgc aaactgtcat tctttcattt gtt g ^ 
tcattttcaa agcttcattg tggcacataa "ttttgtaa "ttttcctt g g 3882o 
cttagctatt cttttcctct ccaaagtgag gcattctact "tattttat ^ 
aaaaaaatag tttgttgcgg ttttctgaaa acaagaaagg ^gaaaa JJSSSff t 3894 o 
tatagtaaat ggaatctttt tgataaaagc -tagcaata tagggtttag ctctta ^ ^ 
aaccagttct cttggcataa agacaaaaat gtaccttaaa "ttcagg 060 
aatgtctact tggttttcat gctctactta taaaatatcc "acagaaga ttt gg ^ 
cttaataaaa actgtgcatt tcaaatatgg "tgacagat a 0 

tcccctacac atacagacac atgcacaaat gcgtacaaat tgatttattg J 
gtggtcatat atctttattt gaacaagata cacaagattt tgtaatccaa ="tcc 
Laatcttaa gcccacaaac aagctacaag "tcttagtc cccaaaatca tgtttctcat 
tctgcttttt tcctataatc tcttcttggt tgtattatgt aaagtattcc aa ^ a " 2Q 
ctc?ttccaa atactgctat accaattcta "gtgtaact tctattccag a ? ^tttc 394^ 
tactatatct ttaacggtca aaatttcaaa aaatatgttt ctctcccagc 9 taa ^« 54Q 
t?aacaSct tacag?gact actagtcatc ttttacatca agttccaact -atacatca 39540 
aagttaagtg ggaaattgaa atgactatcc -tcaatggt ^gctaaagc -gctc^^ ^ 
tgacttgcaa gaactgacag ctaaatcttc agaaatttgt gage gg 39720 
tataaatgtt aaattatata aacttacaac ttaaaaatta tattagaaac aaa ^ 39780 
tgtaccccaa attcattatt tctgaattat tttactatat "gc tat tat 
ggggttactt atgtctattg tacagataga gttgaaatac tggactatgg a "gctgttg 
25tcttgt ctcagctgtg ctagttactt -acattgaa aac'tgaaac ^atgaatag o 
ccgggtggaa tgccttcgtc tgtctgggct gctgtaacaa aataccataa aceggg y 
ttacLacaa cLagacgta tttctcatat "ctggaggg ^ Sgg^ft 40080 
agaagaaaat cagattgata ggagattcag tactgggtga aggcccacct cc ga a 
agacagcacc ttgtcaccac gtcctcacat ggtgtgagag gcaagacagc tctcgjtggc 4014 
ctcttLttg agggcactaa tcccatttat "agggctct g«accctca tgacctaatt 40 o 
agctctcaaa agccctacct cctaacatta taacattggt J a ^aggttt «a 4Q32o 
attttgagag gacacaaaca ttcagaccat agtagtgtgg atattttcct gj ^ ^ 
tttttgtttt tgttttttaa gagctacttt ttaaatattt acccgcaaa _ M ,- t attoa 40440 
cttctgtacc agaattattg aaagagctaa "tacaattt -aatgagta ^tatattga 404 
atcgtggatg cttcatcctt aacttccaac tgttttttaa tccattcact J^ag 
atattatctt tttaaattct tatcttctag ggttttaact tctcttctgc ctag g 
actgeatttt cacatctact gaaccacctc 'caaagcttt aa ^ aaaa ^ gg^ggg 40680 
gtgatgtcaa tattaattag gaaggctget ataagegtec tcttattttc tggcacaggg 
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tcaggcacat ggagtccaaa ggaaacagaa agaaaattac gcatattatt tgtttaaagg 40740 
tgggtggaac aaattgtgta ttgctatgtc attaccttag aattttggac tgtaaatgtc 40800 
tagaagggag gtaccacgta tgtcaagtag cctgattcct taagtattaa ataatcatca 40860 
gatagattgc caaacatcct cccattctat tttgacaaca gcctacatct ataaatgaaa 40920 
aacatttgtg catcaagtag tttaaattct attattctga cttgagtgac tgtcttgaat 40980 
acaaacagat tttagacatg gcgaattaag atatttttat ccagaaggga tgtggaagat 41040 
atttggataa gaactggaga aagttcaacc gtggaaatta gccacgtgtt gaaaagtttg 41100 
cattatttat atatacttat acagcctttg ttctagtact caaaaatgct agagtcctct 41160 
ctgacacaaa agagaaatag aaagttttta agcagagaaa atatccattt gtatgtgcta 41220 
caactaaata gcaacgtttt cactgaaaac tctttagttt tctaatagtt aagatcagta 41280 
ttatttacag tgcagtgaat tactaaacac attatttaag ctctagcaga acatacattt 41340 
caaggtgcat gagcatattc ttggtgaaat tataatacct acctctcaaa ccttctgtaa 41400 
gtttaacaca aatctgtctt acccaaactt ctgagtaata ggggattact ctaatttttt 41460 
gttagaatcc ttgcgattta tgcaatttac agttgtctca tttttgtttt ttaaaattaa 41520 
aatctgacca atatttctta atgtccatac tattgagatt tcagagcaga cgatgctttg 41580 
atatagagaa ccgtccagtg cactgtagaa tgttcagcaa tatccttggg cactacccac 41640 
tggatgctag tgggaccttc aagttgtggc aaccacaatg tctctagata ctgccaaata 417 00 
atccccagga aagcaaaatc acctccattt gagagcaact aaattaggct aattttcaga 41760 
gaaagtggta attcaatgca taacatattt tcaaatgttt cttatttatt gataaagaaa 41820 
acaaatttaa tattaatact tatacccact tattggatac ttttatagtt ttctacagtt 41880 
ttaaaatatt atctcatttt attctgataa aaacttaggg gtaaaggttt ttatgttcat 41940 
tttcacagct gagaaaagtg aacataagag aggaaataac tccctaaagc tcgctcatct 42000 
atagtgctgg tcattacata ttgataataa gatgaattga gcaagagtat ttaacaattg 42060 
taaataccca acactggagc acccagatac gtaaagcaaa tattattcta tgtaaagaga 42120 
gagagatatc ccaatatgaa aatagttagg gacttcaata ccccactctt agcattgaac 42180 
ggattatcta gatagaaaat ccacacagaa actttggatt taatctacac tagacctagc 42240 
agacgtttaa agaatatttt atctgacaac tgcagaatac acattcttct cattagtaca 423 00 
tggaacattc tctggaatag atcatatagt aggctacaaa acaagcctca aaagattttt 42360 
aaaaattgaa atcatatcag atatcttttc tgaccacaat ggaataaaat tagaaatcaa 42420 
taacaagagg aattttggaa actgtacaaa tacatggata ttaaacaaca tgctcctgaa 42480 
taaccaatgg gtcaatgaag aatttaaaaa ggaaatttaa aaaattcttg gaacaaatga 42540 
aaatagaaaa acaactcacc aaaacccatg ggatacagca aaaacagtac taagagggca 42600 
gtttatagca ataaacaata gatttcaaat aaacaaccta acaatgcatc taaaaaaaaa 42660 
ctagaatagc aagaaaaacc aaaccccaaa ttagtaaagg taaagaaata atgtttcaga 42720 
gaagaaatga acaaaataga gaccaaaaaa tacaaaagat gaacaaaatg aaaagttttt 42780 
aaaaataaaa gataaacaaa attgacaatt agctagacta agaaaaggag acgagatcca 42840 
aataaacaaa atcagaaatg aagaagacat tacaactgac accgactata caactacatg 42900 
acaagacatt acaactgaca ccaactatac aactatacaa caacaagaca ttacaactga 42960 
caccaactgt acaactatgc aacaactata aaacggacac aagtataaac caacaaatta 43020 
gaaaacctag aggaaataga tacatttctg gatacataca acctaccatg attaaaccag 43080 
aaaaaaaaaa aaaagcctga acagaccaat aacaaataac aagatagaat cagtaataaa 43140 
aagtctccca acaaagagaa accaagaact ggaggtcttc aaagctgaat tctaacaaat 43200 
actggaagaa taaataacac caagtcttct caaactattc caagatatta aaggggagaa 43260 
aattcttcca aactcattct atgaggccaa tattaccctg ataataaaac caaataagga 43320 
caaaacaaaa taagaaaact ataggctcat acccccaatg aatatagatg caaaaaaatc 43380 
ctcaacaaag tactagcaaa atgaatacaa aagcatatta aaaagattat acaccatgat 43440 
caagtgatca tggatgcaag gatggttcaa cttagacaaa acaataatca aggtacatca 43500 
cgtcaacaga ataaaagatg aaagccatac gatcatcaca atagacacag aaagagcatt 43560 
tgaacccgca gccaactgtg atgaatacta tactgaatgc tgaaagcttt ttctgtaaga 43620 
actggaatga tacaaggatg ctaactttca ccattcttat tcaacctagt actagaagtc 43680 
cgagtcagag caattaggca agagaaaaac ataaaaggca ttcacatggg aaaggagaaa 43740 
gtcaaactcc ctgcttgcag ataatataat cacatataaa gacctaaaga atccatcaaa 43800 
gaattccttg aattgacaaa ttcagtaaag ttacaagata caaaatcaac ctacaaaaaa 43860 
tcagtaatct ttctgtatac caatagtgag ctacctgaaa aagaaatcaa gaaagcaatc 43920 
caatgggcaa tagcttcaaa aatatatgag aaaatattta accaaggagg tcaaagattt 43980 
ctatgatgaa aactgtaaaa cactgatgaa ataaattgaa gaagacacag aaagtaaaaa 44040 
acatcccatg tttatgaatt ggatgaatta atattgttaa aatagccttg ttacccaaag 44100 
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caatctacag attaaacgca atccctatca agttaa gta aaga gtaaa ? agagagat 44160 
gatcccaata caacaatagt tggggacttc aacaccccac tctctcagca Ctggacag 
catctaggta gaaatatcat tctctgcaca -taaaaaaa Jtcctaaaat ttgtatg ^ 
ccacaaaaga ccccaaatag ccaaagagtc ctgagcaaaa aaccccacaa * 444Q0 

agctaaaagc atcaaactac ctgacctcaa aatatactac aagcctataa ^accaacat 4440 
atcttggcag tggcataaaa acagacacat agatcagtgg ^atagaagag a ^cccaga 4 
ataaacccac atatatagag tcaactgatt tctgacaaaa gtagcaagaa catacgttgg 4,--u 
ggaagggaca gtScgca? catgcaatat atccatgcaa tgaacctgca -tagtacgt 458 
aatgaatcta aaatttaaaa aatagataaa tagtgctggg ^aaactgaat atccatatga 44 

ESSE 52=2 =£S S =2= =S=£ =SSSj r - 

cJttgggaca Sfgctggg caagaacttt atggataagg cttcaaacac "ggcaacaa 44820 
aagcaaaa" aaaacaaJga aataatatca tactagaaag ctgcagagca -gaaaacaa 80 
tcaacaaagt gaaaagacaa cttgtagaat ggaagacaat Stttgtaaac tattaatcaa 
ttaatttcL gaatatatat acaaggaacc caaacaactc atcagcaaaa taaaaccaaa 4500 
taatctgatt taaaaatgga caattgatca gaaCaatcat "cttaaaag ^gacatacg 450 
aatggcLac aggcatatga aaatattctc aacctcccta atcatcagga jaatgcaagt 451 
caa!?ccaca atgagatctt gcttcacccc ggttagaatg ^ttatga aaaagacaaa 4 
caataactag tgctggtgag gatgtagaga aaaatgaact ="atacact gttca ggg 
atataaatta gtacagccag tatggagggt cctcaaaaag "aaaaatag aatgac g 
tgctccagcc atctcacaac tgtgtgtata tccaaaggaa ggaaatcaat ^gtcgaggg 
aatatctgca cttttgtatt tattgcagta ctattcacaa tagccaagat 4542 
cctatgtgtc cattaatgga tgaatggata gtataaata JJJJW ^ Q 

tcttatacaa ccattaaaac agaatgaaag aatgaaattt "ttttgtca cccg gg 
tagatgagcc aagagaacat tatgttaagt aaaataatgc a ^ aaa J ^gtgta 45660 
ccocacaatc tcacttacat gtggaagcca aaagagttga tgtcatggaa gtag^g y 

S« taccagaagt tgggaagtga gtggagagag ?? a ? aaa ^ «£22S JS.! 
gttaatagat acaaaattac aggtagatag gaggaatacc "ctagcgtt "acaacact 
gtagagtgac tacagttaac aacaatttat tctgttttcc aa ^ a 9 a ^J^att 45 
?tgaa?g?tc ccatcacaaa gaaatgataa gcgcttgagg Jgatggatat Jttaatttaa 4 
taatcacaca ttgatttaat cattacacac tgtagagatg tatcaaaata ttactc ^ a 
SaSaac: atgtacaatt atgtgtcaat taaaattttt "taaagagt -aaagaata 6 2 
aaaaaattaa gctctgaata cataaaggca ctataattga tgtggctggg ^^tctata 
t-tatacttat ttctagaata ttaatgtttt taaagaatat gcataatttg agacacccca 
5SS2 taactLcta ttccatgtga catttaaaaa tggtccatat -agtgtttt 46 0 
tctactatat tgtaagaggc agtataataa atgatgcctt "cctttaga ^ 
ctatcctgga aaaatcactg taaaaatggc taaatacatg agtatg g 

cagaataaaa tacattatga tgataccaga ggtataaatt «atcagatc caattcc gg 
ggagtggctc cgtttcaaac ttctgcatat ggataatgct acaaatgacc a 9 a = a "«a 
agaat?actc tcaagatgtc actaccctaa caaaagtaaa ^aaactgta a 9 aa ^tc 465 
a?gctctctc aagtttgccc tttggtgagt tttgttttct "ccagaatt a ^tgattgt 
gcattattgg tggtatgata cagaggatta taggtccacc "tgcccaag J aa " a ^J 
gctatagctc caaagccctg tggcccttcc cagaaagcct f^ cc ^ c *"!JSSc 46740 
?tggcaaa t t ttgcttgtca aataatatga catcacaaaa "tgcaggga -ttcttacac 4674 
tagcaataag gctcaactag gaataaagct aggtgatata ^tgacat ^ a " a "S 
atcttataat gtgcccctct ttaaaaagtc attgtaaaca aaacttcatc ^tgaat 
taagtaattt agaattccca ttctagctca tctagtgaca aatgtgttta a «gttgttc 4 
tgggcattgt tStatttcac ttgggaaata tttttcaaat ^cagaattc -"gattta 46980 
tgtgagactc tcccttctct tctacattga gctaaattgt "tccattca ^agaauc 
tlaagLaaa atacaccttt ccatgctctg catgggacaa "tcctgcag ^ttgactcc 471 

s:? SES2S ~r t ? ssss ™ szz* s 

3S5S !=SS SJSSS S=2 ™ b 4 o°o 
2SSSS SSK aa ~ SSS5 S2S2 - 

gtaatcfcta gc?gttaaga caaggaatct gcattttaaa caagactgct caggttagtt 47520 
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gaatctattt gtaggaggcc gtcaaacaag gtcttcagag tcjctgctgt atattttctg 47580 
gagctgtgaa ggagcaaata aactgggctt cctttgccac tgttgcatcc g 
ttaccatcat tttccccacc atagatcctc tacaaactct Jtttcatgca J J ^ 

ggcagaaaac tatattatct taacaactca aaatgtttct tggcagagga 7820 
Jttagaaaaa gacatttata tctgtattta ^aaaaagaca tttggcaaca tggctc g & ^ 
ctgtaatccc agcactntgg gaggccgagg caggtggatc acc tS a ^a JJJ» 47 940 

gaccagcttg cccaacatgg tgaaaccctg tctctactaa aaata « aaa aaatcacSS 48000 
Ltgg?ggca agtgcctgta atcccagcta ftgggaggc taaggcagga gaatcac«g 48 
agcctgggag gcgtctaggt tacagtgagt tgagattgtg «actacact ccag g^ ^ 
tgggagatag agtgagactc catctcaaga -aaaaataa cgttaaaaaa J* ^ 
agacatttga aagtgaagaa ttagaagcag a ^«atggg tcaatgag | aaafcaa 4(J240 

gagagaaaag aaaggataga aaagagagag agaaagaaag c aaaaa ? ggaaagaaa g 483 00 
agagagagag agaaggaagg aaggagagaa "J^S alagglaaga 48360 

aggagaaaga aaagaaagat gagaaagaaa a 9 aaa 3 aaaa ^g^*? aac tataaaa 48420 
aggaaaagaa aggaaagaaa gaaagaaaga aa f a "cag = a " a ^ a J aa gaggttgta g 48480 
cttgatgagg gagaaggaag aaggagtgcg agtgctaagt ^tatgttaa gagg g g 
tttaaaatgc acagatggct gaaatacttc tagaaattgg aa ^"acat tec g 
tetgeaatgg aaatcccttc catttccctg catacaataa ^gctttcat a = a « aa 
ttgcaggttt gtttcttcat gaaaacattt taaaagggtt taattttaca ttagc g & ^ 
tattatgeaa tgtaaaaatg gcactgttga ^gtggcaa = J 4g780 

ttaagaggaa gcaggcacac agagctacaa cattcaagaa a ^ a taagta ^ 
ctcaccacct cacttgtaca atcttaagta gaaaaatgga ="tcaaaaa tctacg g 
gaagctttga atttagctta tctagcttct gagggacaac a "gtcttaa t* 3 ^" 
?tc?gtataa aatgecttat taaaccttca agtgcctgca «ctggt»a J£*£3£ 49020 
caaggccaca gcttacaaca gcaaaaaaag aagtgagcaa tctga g g 

tcatgagtgg ttaacaagaa atggggaggc tgggceggge gcagtggctc a ^tgt 
tcccagcac? ttgggaggcc aaggcgggtg gatcacttga ^gaagagt "gagac-a 4914 
cctggccaac atggtcaggt tgctaaaaaa ccaaaaatta ^^ggcatg gtggc g 
accgtaggcc cagctactca ggaggctaaa gcagtagaat cccttgaacc «ggagg gg 
atg?tg?agt gagtggacat cccgccactg -ctec^aec ^g-atag »«g « 
tgagaaaaaa caaaacaaaa caaactagtt aaaaaaaaga aaa S aa ^ c ^ £ 49440 
cggctcatgc ctgtaatccc agcactttgg gaggccgagg egggeggate 500 
gagatcgaga ccatcctggc taacatggtg aaacctcgtc tctactaaaa Jtacaaaaaa 4950 
?tagccgggc gtggtggcgg ttgcctgtag tcccagctac teggaagget * 
aatggcgtga accegggagg eggagcttge agtgagcgga tcgcgtcact ^tcag 
ctgggagaca gcgagactcc atctaaaaaa aaaaaaaaaa aaaaaaaaaa 9 aaa ™ a 74Q 
ggg?agaggg ?tccccatta acttatgetg aggatctagc aagtaggaaa ^cagatgat 4974 

sss= ssss sss =sss ssse H ««; 

5=25 SEES 2£= SSS- 

gaatgtatct ctcataatta 

50001 tcttctactt ttattgtatg aatatgtaaa gcagaaaacc a _ taa _ cttt atcta cttaa 
50041 ttactatttc agtaaattca tacttgccac taaagtagaa aCttgttcca 
50101 aagaaategg gaaaatacat atttttaatc caaggaatgc taaagctcgt a * 
50161 attgttgggt gtttggggaa ggacaggaat tgtgtgtatt Jtaattatg » 
50221 tacagacttc catcagaatc tctgttccca ^egtageca ^atta tctggctcca 
50281 ttattgccag ttgtgtaagg gtcatgtgga ggtgaacaga atatgaggt 

! atlccatttg gaacattaaa gtgactccag attgrtuu tagagagaga g-cagcatg 
50401 cttgactaca aagatcctaa gccagagtga gccaaatggt acattctcga eta gg « 
IZl ctaacaatga aagagagaag agatcttagg agtggaattg Sa 
50521 ttactttagg atgtaggtag aataaatgag aa <^"gtc caag * g j! atg 
50581 atgggcgtaa atagctgaca caaaga aag S^SS aaaaa " a ^t 

50641 aaaattcacc ttttcagggt cacatgetgg ctgee g « a gg a aattcc 
50701 aaggaagcta aaaacagaaa ctctagggat Mcctcagaa tgtgg aa J a g a ^ caaaaaa 
50761 actggatgtc tatttgaaag attgacaaga »>^a ggtctaacac 
50821 gatgaaaatg gattaaaact tgaaaggatt attaccgatt ccctgatttt gg 
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=„t- a t-t-ttac ataaactatg aataaaatgc agttgtcatc 
50881 cattgcttag gcgccacaca agtattttac gcaa g taaagtcatg 
50941 tatgttttac aaatgagaaa actgggattt ttatttagtt ccacagccct 

51001 ttattgetta gaagggccaa ^caggaccc aaatgcagg ctttctccta 
51061 tgctatagtt aaccatcagg ^gaaattcc ^catttctc J atCgct catg 
51121 ctctgatcaa acatgtattc tctggcctga J«^gta J tcatgcttta 

51181 caagaaaatt gctgaatata tttgttcata "cccc acaatgccat 
51241 ttatatcaga ctgaccagct ctgcacaatt ggttt gctt acccc^ caaaggaacg 
51301 atgtaaataa atactattac tatagacgac » aaactagaga catatttcac 

51361 agactgcaga gattcctgga atcagaaaat "gtacatgt ttaaaatcaa 
51421 ttataaatag tgtgaaattt etttttee» gSaaLat tatattttag 

51481 aagtgttcct tatttgttta tgtgctaatt ^aatacgta 9 atgcagttca 
51541 gaaatccaac aagatatcct saggtaagea ^tttttatt * attctattag 

51601 ttcaatcatt tccccctgcc cttgtcaatt 9"tcagtcg c |» attgaaaatt 
51661 aaataaaata ttgttagagg gggttctcaa J^gcttta tettcatt. J fc 
51721 ctattccaaa cgaatctttg "ttactcac Jtjc^ ttttttggct 

S1781 ggtttcaaac acagagagtt attcctgcca «B ca cagatctc accatgatga 

51841 aaaagcaatc ttctggagcc tgttcattcc «tacccctc 9 aca gccccag 
51901 ctctcctaag gacacattag agggctttgc "taatccat ^ttt ataaaacgtt 
51961 gagtgagaag aaccttcact aggatttgat taaacaaatt cttaa g acatttcact 
52021 ttcaagttgt aagagaaagc agcattagtg catgttccca age ggg 9 actcattcca 
52081 gttgtcatcc ttaaggaaga cagtttggga tgcagtacat tctcc g g 
52141 gaggcttcag cctccagcaa cagttgcctg tgagggtagc tttattgeat g t 
52201 agttgtgact gaagctgttt ^aaacactt ta^aatt '"tgtg aaa 
52261 gccactttac agggttcctg aaagggtaga agaaaataca gtagg gg a 
52321 cttgtgacta -ttgaatct ggcataaaat aataatatga catac^g gg^^ 
52381 aaaagaaagc tgcttgttaa atgeagcaga « ttttatgatt aaataagata 

52441 ttaaaagatt aaaaatactg gactgatata tggaaacaac "ttacg tgggttg 
52501 agttatgaaa acaatcctat tggatgttca ^aatgttt -aacgaacc 
52561 agatatagtt ggttcatggc <=atatttata tgtggtaaaa ^ agattC attt 
52621 gttaagtcta gcaattatgt 39"aatttg 9«actctcc ataatc g 
52681 gttgggggtg ggateceeta caggerttgg attctcccag ^gg tcaattgatg 
52741 acaggcttac cagaaacaaa ^gttgtaaa ^tcca ga caaataac 
52801 cagttgaaat atcaaaccta j£ttttcttt tccctaatgt c g g tgtcccagca 
52861 aggcgtttgg aaaaaagagg atttttttta actctgag tatatatata 
52921 gagagtcaaa gaatcacagg aacaaaatat attattcata «a«cc tata 
52981 tgLtatgta tatatgtgtg tgtgtgtgtg tgtgtgtgtg ^tatatata t J 
53041 tatagtatat atacagagag agaaagagag tctgatctgt ^agtattg J J 
53101 aataaagtat ctttttggga atctctgtag tatattatta M»]£ a £ acttgaltgt 
53161 caggacttaa ^atctttg aaaagaag tc aaaa gtgee acaaaaa^ 
53221 gccagtggga atatttccta acatagcccc ~ atttaatcta tttaacagaa 

53281 tggagtaagg ggeggggtec atccatttct tcccaagtat a«taacc t 
i 3 341 aaatgttggg aaagttgtgg ctcttattag "tgagaaaa m»tea« tgg 
53401 acactagact gttcacatgt tgtttttccc agggtagggg ^tattcgt jc 
53461 gctttatgtc accagtctgt aacccagatt ^aactttaa B«<£™ » 
53521 cagataaaca geccattatg tttttatggt gggcagttct gaatcctcag gg * 
lllll gSttggct laagtttgtg gctccctgct agactatcaa ^gtccatg 
53641 eggactatga ctttaagcaa acacctctct "taatggta "ctcacac « 
53701 ccatggactt caaaagctga ttgeagggag ^gecagaaag ^taaccc tta g 
53761 aggactagee tagaggggac agacagggca aaggtaaggc gtctctg gg « 
53821 tgtgtttagc cacatggggt gattaagggc catctgttct Jcagtgggc 
53881 tttcacagca tcccaggatc aagtacattt ^gcttaga aagcatgaag £ ^ 
53941 gagttttccc agtcctaatg agacatattt taaatttatt "tccccg 
5400 ?gatagtatg cataggtgea ttagtgtgtg tgcacctgtg tgcgcatgta J 
54061 ttgtttttgt agacttgaaa ttaagagtat ^caattaaa J«""^tct J J 
54121 catacatctt ttggacaggg aaaaaaacct ^ggaatgtt ^gctgatag J t 
54181 tttgttttga atatategtg tgaccagttc Jttttttttt aaattag g 
54241 ttgaaatcca tgtacagaga aatctatcat ctttctgtgt gegcact 
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543 01 aacaacactt tatttcagaa aatgcacatt atcaatttgt gagaatagaa -"tgaattt 
54361 ttctgatagt atttccacac tgaagataat "ttttatat tacaggtcac agatagtatg 
54421 aagcttgtta aaagttagat gtgattagtg tggatatcca tctttatcca tactact gg 
54481 gc?ata?aac cctagttata taacaaatta cactgataat ttgttaaata acaaattaca 
ITsll ??gaa?agtt caaggcttat agatttttaa agactgtatc attaactcac J^attcaca 
llloi ttatttaLa ggtaagctaa ccaccatgtc ttccaaagaa ataattaata tactattaat 
qjfifii tttaactaaa ctaaaccaaa tgattaaaat ctgtagattc tgaatctata aaatcccuga 
agt-gS atttaattgt tacatagttg aaacttacta "ggcaatcg acagtc tec 
54781 atcatgtcaa catctttaac atgatctagc ctaggttgtc agattcttca tcaatctcag 
IS" aaaagataa? aaaaaagaag acatcaagtt catgtttggc tatagggaga ffeugtuct 
54901 cJcSggaaa aaaaaaatta taccagtaca tcaggtgagt aaactcagtc =Jactaatta 
Hill cSjKLca cataggagct cacttcaaat ctaagcacta caagaaaagt jtcctctatt 
55021 gacaagacac ccaaacagca tttttattaa tagggacgac agtctagctg tcatccaaaa 
55081 gttatgtttt caatcagcca aaccatagca aatatatcct aacattaaaa "tgtttttt 
^Lt-raataac aatttgetta gtggagattc caaaacctaa gecatacttt ggaaactttc 
520 ccSgcaat aacttcctaa ctcagcaatc ttcatacttt ttggtagcat aagegtaaca 
5S261 aaa?ttgaaa aactatatac ettctttegt cttttaaggg gatgtctaat atttttatga 
lllll at?aatat?t cttaaaggat atacttttaa gcatattgtg taagtgattt aaaaacattt 
8 SSaaata ttggacSct ggatttagct gattcaattt atggaaaatg tccjctagc 
55441 aatcagatag acaataccag tcttccttgt cacaccaatc aactaaatca gactcactx 
55501 taaaaaaaaa gtcttatcct ttttttccat tcaaatgttg taaatgtgaa "ccaacata 
III" agcagactga ?gatcaatgg atagataagt aagtagatat atatacagta aacacccttt 
55621 ctctgagtac ataccctttc tctgagtttg taacttagat aaaatgagat actgcctctc 
q^fiai tcaatatttc tttataaaac tcacagtatt ttgtggtcaa aggaaacgee ttcagaaata 
SSlll ataSftctc ttaattactc tccttcacat acctcaaaca ctattaacat jaggccactc 
55801 atfttttte tgaaaatata acatgetttt agaattttta aaatatttat gaaaaaatt 
55861 tttagctatt tgttccattt ggctgtgtac cactcatctt "tatgecat ataca ag 
55921 ccttgtcagt gaggtcttta ctcaaccagg taatctgatg tacttcttca ^atgttcc 
lllll catagaatat LSttacaa atatattgtc ataattgtgt fgtgtctgt -"aatagac 
56041 tataaatget tccccaatgt taaaaactca ataaatgttt taaaacaaaa caaataaatc 
Itltl aSgaatgat tcaatcatL agaaataatt ccaccaagaa atgtctaaaa 
lllll caaaatcagt tgccatgtat gactttatgg tccagaggag atgattaaag aaatgtgtga 
5 6221 aaSttft actattcatg Ltatacaaa aatgtatttg ttcctgaaga jattgactta 
56281 tagggaacat tttaaaagtg acagtaaaaa actgtgtcta gaaagatcac acatggacac 
"3" gaS?«aaa agcattggat ecatgeatgg ttccctggtg 9=aaagaccc "agctgaaa 
56401 ?ggagggatt t?tttttttt tttttaagta accatatttt aaaagagcaa "agatagag 
56461 aaLSLac atttgtttta taaccacttt taaaacttca "atactcat tctacacata 
56521 taatgagtag caaataaaat ctttaagtag actccaattc "aaaatatt atgtagag 
16581 ttatagecca ttattcaccc ttttaggttg ccaaatcaag -gtttagca jgatcttctc 
56641 cagtaaaaca tggttgaatt gatatgacct acaaatatga "attagata Jtctgcag 
56701 aaaggtagca gagcaaacag gaaggatcag aaacctccgc atagcattct ^aacaa 
56761 tttagtaaat tgtaacactg cattttagga gtcacattat ttttatttat ukm 8 
56821 ctatattcta agaaaacaaa ggaaaaagtt ataaagtcct agagttttga caaatcataa 
56881 attcttccaa gtctttgttt agattttcga gaattattca ataagegate atttgaaagg 
56941 ctttattacc ttttcttcaa aagtcatctt taaatcagat gUnottt 
57001 ctctgttaca aataattatg tagaaaaatg tcagtaaagc tatttctgaa aaattcagtc 
S7061 aaaccaaatt ttttcageca ttattttccc caaatttaat taaatttttt ttctattttt 
7 aaaat^att atattcagga aattcaagga agatataggt tgtjjt^ £ £££ 
57181 aatgagcata tgeatactet agacttaatg aatacatatt S^aaatcct ^ 
57241 attgtatgea gaagtagttc aaaacacctt atttttctgt gtcatgttt atggtctcag 
57301 gaattgagaa tgaattttcc tcagtggaaa atttagagtt tatttacccc «^ 
lllll ccatagaLc cJattgtagt aaaagtttca acagtggaat "gcagtgtg -ggaattgg 
57421 gtctgagaca atgttcttgc tagttctcta acaagecagg tccacaggag tjgcgtgtga 
57481 cccgatgtca ctatctttaa caaaatggct tttgcacaaa aagaaagacc "tataccta 
57541 aaaataaaat cttataacac attgttaaaa ttatttagtc tggcatggag "ttattaag 
l]loi cStgtgtta ttcatgaggg acaaagaaga tcatgcccaa 5-tgaaaaa ^aaacactt 
57661 aatggggtct gggcagtttt aacagcataa gtgaaataca acaccaaaca ggatgtctct 
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S7721 cttcctttga acttgaggca ttccatagac cctaagctac guttetct 

57781 gtggtgccag acattcagtg gcacttaacg aagataagtt tctaccttg | ctgtaaag ? 

57841 gtaatggtga atgaatcctg cctgaccaaa "gagtgtct cttaa g 

57901 tggaaaaaat atac.atattt ttcttggctc "aaagtgat tagtctc | tatc 

57961 tatgatcaaa tgctaataaa tcttcaaatt ^aagcaga aatatttcca 

58021 ttaagcatao atataaatat ttgtccattt "gaaacata aataagac " 

58081 taaaatttac atttaaacgt caacagatca tatttcataa «W cccttcggca 

58141 ataacacttg gaatttaatg Jacattagga -agtatctt cttgrtgttt 

58201 ttaatgaaaa ctgcagctgc tcctttttga ^ttttcttg » ctgctacctc 

58261 ttttetttat gcttgtatag tcaaggaata ^aaatccac acctaagaa J 

58321 tcccttttgg aaatatgtcc atttaaaaag tOTttaatca ^attaaata J J 

58381 gttactaagc tgcatttcaa Jtctctaaac agjaaactct tggaaattga * 

58441 aagcttaaag cctcagatca aatgcgaact ccaaccg cc ■ tttattttta 

58501 agccaaagag agctgttcga tgctaaggga -catgctgc ^gctgttt 

58561 aatctcagca ttaactgaaa gtatcaagtc aaaactttct £tttcataa J 

58621 ctcatattca aaggaggagt acactcacct aataagaatt taaagtgact ^ 

58681 gctgatcttt agaataggat ttagtgactc "ttttgtaa ^tgctctc J J 

58741 ttaacaaaaa tcagaactct ttcataetat caattccaag catcctcctc taggatctac 

58801 accttctagc ttttcaattt actctcttta ctgccacact jcagtatttc t ^ 

58861 aatccattga tcctaccaat ttttcatttc tcttataatc tacattgtct «c 

Hill S5K SSSS gSScga a,™ 

lllll "gttatltg acatagttat tctgactggt ctcact taa ag atatgt 

59101 gaaatttaca tgggctcata agttgttcta agctattttc cgctagc g 

59161 cactcctgta gataattatg ccataccttc tctcatgttt ^agcctc 9 

59221 tgcccattcg aattctcagt Sattaccttt gtcctgttt ^tgag 

c:q-5fli rrcacacttca tatatctccc accattacac ccatcaccug c<-c*y^a y a ^^.t- 

1 9 1 JStgctS tcaactgctc ctgtggataa attctcctgt atctaagccc aagc^tcta 

i£oi cctg?gtcct agaactcaat tctttcacaa attcaagaac atttgtatag caattctctc 

59461 ttctttttac agcagcatca attttccctc tctactagaa satgacc g 

59521 tatgctgtca ttttattaag attatttttt caagtactca ^gaccctt tectcc^ 

59581 acctactgct ccattgatct cttccccgtt agaataaaat tcctcaagag g s 

59641 tatgtgcagt ctacaatttc tctcctccaa "tctcctct ^tcaggctt £ 

59701 aaactcctta tcttgtctag gtcagaagtg gcctgcatgt ta ^ a atct agtgg a 

5 761 ttttatctta cttgaccctt taaggacatt tgatagagct aatggcttgt J^tcctct 

59821 gaacggcttg cctccattgg ^ggac agcacactct ? ccagtgaaa atcaa^gg 

59881 cttcatatgg ctccccctca tggctccaat Jcataatgc ug g a cttacggc 

59941 tctttgcatc tcttttctac ctacacttgt tccctaggtg a «tcatctg gg 

60001 tttaaatagc gtctatatgc tgataacaac taaatttaac tctcagctta 

60061 cacatctttc cccatttcag ttcagagcca ctcattcctc tctggtgccc ^ 

60121 ccctgaagtc atcctttact ccattcccac cttctgatet tctctcatac ccaat^ 

60181 ctgccagcaa atccagttca ctcaccttta aaataaatca aactatgac 

60241 acttctatca cccttttctc ttgaacatct catacttgcc "CttcCtCC 

603 01 tgggcttggt cctgcctcag ^ttgcc ctttctgttc cccatgccta g 

603 61 ccctatgata gtttcacagc ttgctccttt atcaccttca gctcc gg 

SS 22SS SSES ssss ssss ™« « » 
SS SSSSS 355= sss « i i bss 

SS 5SS2S SSS= = |» - -gas 
SE SSS SSS S 5S SES5S 
SS 2SSS ESS » is 5S= 

61021 ctgtagctta cggtttacag ctttctctcc gcccttcg^ ^ acatatctgt 

61081 gaLagaacg ttaggggtac agtgagagag ctctagatat gaaggtgttt gcatgc g 
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eUU tc tt ctcact --g-c. »««ett «=««£ «t«K«t 

sssss ssss ss—. r«s 

iLJStf *t»tt- Kngtttt ••tu.tget 

E iiE =i ™ ill 3= =s= 
5= ss= — =S 1EI ili 

61681 gcggtaagga cagagaggga gagagactgc etctctttgt "tgaaggtc aat« g 
61741 ataaatgtag acagaaagta tattccacta gctctgatgc cagaccacct ^gaat 
fiiaoi tctctaqctc tttcataaat ttgacccttt cttatctttt ttatgcttta gtttcttcat 
Hill Ttataaaatg aggatcatgt tgatattgtt tatcttatag "ttgtt.* -gattaagt 
61921 agtaaatgca atgtgcttac tattgattat aaacacgttt taaaCgttcg tagctcttga 
61981 tattctagat agagaatttt aaaccattgt atgagttggt ccaaatactt cattctccag 
62o" SgacgaSg aagacatcaa ttcttcaaat agatacttcg tgtctgtaga acgcaggtct 
tllil cc?at??cc? agtttgtgtt tcttccaata aactccttga aagctcacta "tcccctca 

1 ttcfttSa ScttttStt gattgttaca tgggagtaaa tgaagt-tc agagc^ga 
62221 aataagtggt aattgtgcct ttggttgcaa gtaaaaaatt acttatttta "ctccaaga 
11111 tttatttttt atttttattt tttacctaca tgggtgtcat caaatagata agctggatct 

3 aatSaatag atcaccccca gagggaatga atccattcat -aaagacct gccaggc tgt 
62401 ttgacactag tatctctgtc ctatgtgtcc tatgtggaag ^tctag ^ccttt 
62461 aaatagatgt gaatagtgta gacttttcag Sttccaagtt gatgaaactt ccaaaccttt 

lllll S22SS 2= 3S5S ~ 

S2S =33 SSSS 3552 S2S 52=2 
S=S S=S S=S 5=2= £= Kg2 
Ss 222= 23=2 =S g£ 

S£ SSSS =222 =S= =5= 2 « 

ratrtaaatcc aaaaaagtgc aaacaaatga acagagctgg cagctcatcc tgaa^y « 
63m Sagcaatt cLaatgaga cagctggatt ttatatagcg cacaaatacg tgctatgaaa 
63241 cccaaatcag acagactcgc caaaatatcc tagactgctg gaggtcagta ^tcagct 
0 aaaSa aat?ctgagt acactacctt ggtctaattg cctggtctct cOTCttt* 
633 61 ctttgtcttt tcatcactag ctccacctat cctttcatct attttctact "cgccta 
634" gtttatatta cggtgccatc aaagataagt "ctatgtta -^cccaaa ^atta 
63481 atacttctat gttacactgt agtgaatttc ctttttagtt taaaaaatct ^ 
63541 aggtaatcga ccacaatgga tgtggtataa ttccaatcat caacagaaac |"ccctctg 
t??cattc?t tgtatttatc ttgagcagca taaactcttc tttcccacat atgaaaatct 
63661 ttgaaatgtt tatggaaatg cttactaaat gaagaagttt 9=taaatgtc ^aaa 
63721 ttaaacctgt actatttacg tgtgcttggc tatcaaaact gactccttgt Jacatagacg 
63781 tctgggagag tcatcctatg ggcagatctc caaaactctc caaaacaaat ^ccaaaact 
63841 cta?gactcg tgtattgtag acttttggtg gttgctcatt acagcagttt tcatctgtta 
S5S ggtggtttgl agcatttaaa agtcagatag ttatatgctg "atcaaaac -agatctag 
fii961 aactattcaa ctgtcatgca ttaagagttg ctatgcaggc attaaagatg ttataatcca 
40 gagSctt" gaggcacatg gacatgataa gactatctaa tattggctaa -tttgttga 
64081 gtgcttgcta aatgtcaggc tttaggctga gatgtttaaa tgagtttctg £tttactct 
64141 ?cataaatct atgagatata gtcctatttg catatgagga ^Jtaaggcc =^aaaagg 
64201 gaaagtaagt tgcccaaggt cacgcaatta ? aaaagtggc agtggccagt m**£ 
64261 cacgcctgta atcccaacac tttggaaggc taagaggctc acttgagcac agg « 

£5 5552 s= =p SE S i 

64441 tcacttgagc ccaggagcta aaggctgcaa tgaaccataa ttgcaccacc gc * 
64501 ctgggtgaL gagcaagaca ctatctcaac gacaaaacaa agaagaaaag tggcagaccc 
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64561 
64621 
64681 



atgtgttggt cctataaagg c^tjtjct gtggjcctj etttttg-c ca^gcc^g 
tact gg tct g g ca gg ct g ac cattgtttcc "ttcttttt » aaacttttca 

_ acaacatgga tgcttattat gaaaatatct tgaataaaca cccatg g catttttttt 
64741 agtaaaagaa aaaataaaga £"£Cttt -a^atattt cca ^ tagctgaggt 
64801 taaatcactc catacat g aa agtcaataaa Jatttctgg | caaa g aa g t g 
64861 gatattttag -cctggjga "catagtag ttaacaacac a g^ aggtgatatc 
64921 atagagcatg atggaggatg Wjacactgg cctttgaata ggatcttttc 

64981 tgagctgaga agataaccag gttatcacta aag g a agaaagat tt tcca g gctgc 
65041 atgcaaagac cctgatgtga ^tggtctg "agagagac g | acatagacat 
65101 agaatagtga aaaaagggtt WWW* ^^tag OT^J^ agcagaggaa 
65161 cacgtgtggt -gaggtgta "ttattgta ffttgm^ ctgaaatagg taatttct gt 
65221 t g atac g cca ca g ata g tca attgtccggt a aca g cat gg aataaa g acc 

65281 agcttataga caaatttcac ^aggcagag aaaagaggaa J aa agggttga 
65341 ttatctatag actctattgt ^atatatgac tagacaaagt eg ^ ttataaccct 
65401 acattacaca ageatgeage aatcaaagee jgtatttac attctacaca ggtggctcat 
65461 aggcatttct ttttcacttc tatcattaaa ^ g g agga g a g a aataatagtt 

65521 ttagactaaa aagttacatt aaccatgtaa agagatgata fJ^J atctggggat 
65581 ttaatctggc tagatccaca ^aatttctca tgwaagc 9 tgcattttaa 
65641 agtgttaagg tgggaggtcg ataggatata gacacttgta ag ttga 
65701 aaacaacttg gaggaaaatt aatacatctc tattatgt tattttttga 
65761 aaaegtatea aatcctgaga g^cagtgaaa |^catttct gc tcact g ca 
65821 gaeggagtet cgctctgtcg cccagjctgg ^gcagtga * gctgggacta 
65881 agctccgcct cccgggttca cgccattttc ^^ctcagc | agaC ggggtt 

65941 caggcgcccg ccaccacgcc ^ctaattt tattttt t gcct cggcct 

66001 tcaccgtgtt agecaggatg 9 tc "gatct cctcac g » agc tcatttc 
66061 cccaaagtgc tgggattaca ggegggagee accgcacccg J " tttaccaagt 
66121 tatagagctc tttctattaa tactgacaga tcaggaagaa tttrtggg^ ctcttggtct 
66181 aacagttagg tgacttggga taagataaat ^ggagttc a » ct gaggaatt 
66241 gaaactacgt gggagaaata "gggtaaag Jtggctaaat ttet. ggccacaaat 
663 01 ctaagagctg ttggcatgag aaccactgca ^"^atg agg gatta gg tagaggaaga 
66361 cttggcgttg catgggacaa S^ctagaggt £cagtt gg aa ^9 taaatatttc 
66421 aaatatatgt ggaatcctag =«cttccta taaaaaccaa aact aaatagctta 

66481 aaatgttttt a g aaatataa aataattatg "aaacattt aC ccca g ctt 
66541 gtattaattt tcacataaga ttccaaatgt attttgacat atg 9 ttattat at g 

M601 atatgtgtga aaacaatagt agatttegtg BR^ cattt g ^ 
66661 tagagtgtca cattttgeaa agcattttat ttaggtccat gaat aaaaag 
66721 atggccctat atttagecaa ageacaegtg ^ttgtacta t * ctgC agat:ca 
66781 aacatcaaga cacaaaaaaa gaag«agtt ^agecaac J tcaaagcct g 
----- accgattcca aatcctgttt ectttttttc "tcactagc g aa aaCtgcagta 
gtccctagat caggagtatc agcatcacct ga9 a 9«tgt zgg « cctaa ca g gg 
Lctctccag acctactaag tcagaaattc ^ggaagcgga acccagc g 
cctccaggtg atactgatgc ttgttaattt OTaaacctct aC gtccattc 
tccagcccat gacagtagtg tgaggagaac "cctataga gggaag g ttctt tca 
cccaagattt ccttgattac ttcatcagcc acacaegtat taatag g taacaaagga 
catactattc catacactta acactgetgg ^ccaggcca ^at taagccaatt 
67261 tttgaccaac tgattcCttt cegtattgat "gatttgta agatg gtcag 
67321 attttactta tagcaatcat cataataaag g9«aaaatc «cgg aact 
67381 gecaaggaag aaccattttt tgtctgagct caaagcaaac t«cag B J ttt ttgct 
67441 attatttaaa atttgtccct ggcaatattt "tgttcatt ^ agaaat ctaa 
67501 tctttgggat tctattcagt «ct gg aagt ctgt^ga. «J» agtaaaat at 
67561 gctattagat taggaaggee attggctggg J"ttac aaataaatgt aaC cattatt 
67621 tattttccat tgaatctaag fsjccatcaa "gtggca aaa caccat caa g 

67681 ttatatacca ctatgaaaat taaaaaaaca aaag tatatc ttagtattaa 

67741 tgtgagagac attccaattt <=agatatgtc aaaatatgaa aa g tctgc ttaca 
67801 tggaatacag tacacattag ctgcagttgg «tcttcctc ^ agtaactg tg 
67861 tattttcttt tcataagcaa tgttgaaatg *«tgttatg ^acag cagtaact 
67921 ttcttcaaag ttaagcagca gtcatcctag cctaa gg att gtttcatga 



66841 
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67981 aaacagtgca ggtggaaaat attcttctac aatttggtat "gagttatc atgtggtatg 
68041 aggaaatagg caattgagca aggaagtgaa tgcagagtaa ^gcgaacat M-gcactca 
68101 ttcacttgaa taaatctttt gattgtaatt taaaaataaa atcattctca aatttgtgtt 
68161 tttatatcct gacaggtttg ccttcttaat cagccatgtt ^tttttttg "agctgtta 
68221 aatatatatg agtgaactct attacatgca atcataaatg tcttgcatat tcccttcctc 
68281 tgtccttgca ggaagccatg tacttgcttg agaatataac aaagagacat actggtttgc 
68341 aggaat t ?tg agtcaaagag taagtccttg attcgttctt gtgaaaaatg ctccatgaga 
68401 aaLggaaac atggtctgta aactgctatt atattataaa jcttjetttt ^gacctgga 
68461 aaattttatt tacacaaaaa agtcattgtt ggaaaaattt tcttttcgaa ^attttc 
68521 acaattcaga gaagcttcta tagtaattaa aaagtgcgta "tatttatt a aU 
68581 ttaataaccc attaaaccta gtgaaaataa atgaaggcgg aagtctagag acatgagatc 
68641 tggttgtggt tttgttagtc ttcatctctg tgacttaagc atagttactt aatttttctg 
68701 tSctttS. aattagaaat ataaacggtt gtaaaatttt Staatggttt cagagggatg 
68761 agaacatctt aaaaaatgat attaatacaa aaaatacaca aaggtactat gtatatatta 
68821 tatcatttaa tcataaaaac aaaataagat agtgcagaga agcattgagg «tagtgcct 
68881 agcgcatgga aaacgttcaa catcactggc aggtattata attctatcat cutaaeaae 
68941 aacacagSL ggatgaaatt aatgttccct tttcagtcaa S-tataatc 
69001 tgggtggcat tcctgggata attctgatgg cccaggccag aattatgatg "ttctgctg 
69061 gacgacLgg ctgtgctttc acccttacga ccacattgcc ctccgcagtc ="gataact 
69121 Lagcagaa? gtttcgagca gaaagtcatc ttttctattt aaattgtaat tcccaacgta 
69181 ttgcttgaaa acacctcaaa atggtatttt acatatctac tgcatgactt "gacctgct 
69241 tttcccctaa agtttggatt aaacttgaag aatatcagta tacagaacca ccctttctgc 
69301 cagttttaac tggaaccgaa gaggtgtgat atacagagta ttaaacagta aagagaggag 
69361 gagagatttg ttgtgtgggt gtgtgcatgt gtattgagaa acagggatgt gjactgaagt 
69421 ttgaggaata ggtaaggaag gtcgaaggca ttetttcett a "ttcctgc ^cccttcat 
69481 gttttcaagt gctacatact aaagaagaaa cagaagcccc aactgactaa aaacatcagc 
69541 ctaaggtaac tttaacacac atgcagaggg agacttgtaa aaggatgttc acttcaacat 
tlloi tgtt?ataat agtaactata gccataaatc ttttctatgt tttcttctat taatgttaca 
69661 a?ttcaggtc ttacacataa atctttgctc cattttgagt tgattttttt tacatggtat 
69721 aagacgaggg tctaatttca ttcctctgca tttggatatc tagttttccc agcaccaatt 
69781 atLaagic? gtcttttcct catggagtgt tctcgccatc gttgtcaaag fcaattgac 
69841 Stggtgtat ggatttattt ctgggtcctc tattctgttc cattggtcta tgtgtctgtt 
69901 ttta?g?cac tgtcatgctt ttatgattgc tacagtttca cagtagctgt ^aacattgga 
69961 aagtatggta cctccagctt tgtgtttttt gatcaagatt gcttaggcta ""gggtct 
70021 tt?gtgg?tc cacacaaatt tttgggttga ttctgctatt tctgtgaaaa atgtcattgg 
70081 gaa?t?gaca gagattgaat tgaatctgaa gatagctttg ^actatgt aaactttaac 
70141 aatgttcatt cttccaattt aggaacaggg gatatctctc catttactta ca tcttcttc 
70201 aatatttttc atcaacattt tatagttttc agtttggaga tctttcacct ««ggttaa 
70261 atgtattcct aaggtttttg cattttttcc tttttgtagc tattgtacat ^ttattt 
70321 tcttcatcat ttttcagata ggtcattgtt agtatacaga aatgctattg J""tgtat 
70381 gttaatatta tattctgcaa gtttactgta tttaattatt ggttttatca ^"tttttt 
70441 gctggaacct tttggatttt caatatataa aatcatgtca tttggaaaca ^gacagttt 
70501 LeSctccc tttccaattt ggatgccctt catttctttt tcttgtctaa "tctctgga 
70561 tagaacttct gttagtatgc tgaatagaag tggcgagagt gagcatcctt *tcttgttcc 
70621 taaccttaaa aaaaaaactt ttattttttc accattgagt atgatgtatt tatagcctta 
Z StataSg cttttatttt gttgaggtac attccttcca tacctaattt gtgggagtt 
70741 tttattataa aaggacattg aatttgtcaa atgecttttc tgcatctatt jaagtgatca 
70801 tatagttttt gtccttcata ctgttaatca ggtataacac atttgtggat "gcctatgt 
70861 tgaa?catct ttgcatccca tagataaatc ccacttgatc atggtgaatg aaccttttaa 
70921 tgtgtttttg aatttgattt ggtagtattt tgttgagacg tttttttctg actctcaagt 
70981 g?g?ttcaga tagttaactg tcagttaact aaaattgtag tcaattgcta aaaaagcatc 
71041 ac?ggactat ttattctgca ttggcatatt cataatgtta agagcagaac atacctcaat 
71101 gtatcataac aaaatgcaca gtttttaggc aagcaatgac tgaggtatcc Jcatcacaaa 
71161 ataataatgc tttattttct tttaaaaaca ttaccacttt ttcaattgtc tctggattta 
71221 ttataaagta ggaatacaaa cagatataga aatgtgaaat gcaggcactt attttgetaa 
?SS actggctJtt aattaaatgg acaatacact tactatttac ctaaaatcct S-ttgcttc 
71341 caaagatgtc tgcccatcct ccttccattt tcttcaaaca ggagtctgaa acaccttcaa 



44 



WO 00/71703 



PCT/IB00/01252 



71401 aaaagctaca gaatttgtgt tjtjtjtttt gtgc^caaat atatcatcta aacacccaga 
71461 ccttcactga atatttagaa ttgttgaaat gatatgaaca a ' a ccttccccac 
71521 tccacaacct aatcatttat tacataggtt ^aggtaaaa ^tattatctc ccttc 
71581 ccactttttt tttttttggc tgattaggaa actaacttga "acaaaatt g g g 
71641 atatttgaga tccgaacaaa tattttccaa taccaaaatt ^^attgtt 
71701 taattcttac tgtttatttc cagtttaata f^aaaggac ^tatca * paca 
71761 ggttttctga gcagagatta aatgagtttc ^caccaatta Sattcaagca gg J 
71821 gctgggtctc cgcacttttg cccaaggccc -tgttacaa ?? agaccatg a ^ 
71881 atacaattcc tattaaaggg aaatattaaa caagtgtcca «g a a t 
71941 aaaaacaagg ttttgttaat taaaatatta tagaacacag g^atatgtga "caaaac 
7 001 L,aaatggS gtgatgggga agatagcaat ||caaaaaag -aaaaaatt ^teet 
72061 atttcaagaa acatcgaata tagtggaaga ^atcatctga ^tactttaa * J 
72121 gattcttttt agccttactc gtttttaaaa -Jgctattta ^tgttc cagg g 
72181 gccagttttt gaaacacggc -agaagcag atgaaagagg "aatctgat » 
72241 taagacaata cttcgaagaa ttaatgctgc atagtattcc =«gtg ctggtgggta 

as sss =5 = Hi 3= 

72421 gagaagacaa ggcattgagt ccctgattac a 9^aag aggC gaaata 
72481 cagagctact acgttctgaa tagttacaga aatattacaa ^^aaca JJ ^ 
72541 cacttacatt taaagaccat agtcaggtaa "agtgaagc a ^taagc | 
72601 gttctttata gattttgata atgtggaaaa aattagacac "aggagagc c 9^ 
72661 ttaagatagg tatagagtca ttagtaaaaa gtcattagta aaa ^ aa = a C J 
77791 cacitcaactt caccaaaaca cacctagttc tggctcaatc tatattcaac "cgcgg 
IVlll caagaaaS aaaagtggag ggtatttgag ctacataccc atatatgacc "ttattgag 
Illicit ttgataaaga ataaatatcc -ttgagaaga ^ggacctta jaatccaaac 

SS 2= 3=22 2S22 Sg SJ£ 

?SS S222S 23352 SffiSS *™g SS3S2 ^.A 

7n" ?tagagt?tt acttttggat cattgactga ctaaacaagg aa ttgta 

73201 cttccctaag aataactcac tgttaagtct aaattcattt Jtacaggtat 

73261 attatgcttt ctcattgcta aacaggcact ^^ggggga aa ^ aa £ a aag ? tttgtt 

73321 aaaagaaata caattttctg "taaaaaaa agatggtaat Jcaagatgct ^ ^ 

73381 atttggttcc cccccccccg gcaactatta actattcttt tccaaatc 

Hill ttttaacttt tacatttggg ggtacatgtg aagg tttgtt -ataggtaa attcatgtca 

Hill 25222 2S222 22222 22222 22222 :~ 

? 2 22222 SgLgttc atcatttagc tcccaattga aagtgagaac jjjejgtt 
73681 tggttttaca ttctggcatt agtttgctga ^taatagc ^ccagctcc ■ 
73741 ccacaaaaga catgagcttg ttctttttta tggctgcata ^atggtgta «tg 
73801 attttctttg ttcagtcaat cattgatggg <= a ^taagtt ^tccaggt « 
73861 gtgaatagtg ctgcagtgaa catttgcgag «t«ftgtctt tatggtcaaa ^ 
73921 ?cctctgggt atatgcccag taatgggatt ^gatcaa atggtggttg tact ^ 
73981 tctttgagga attgccacac tgctttccac aatggctgaa ^aatttaca 
74041 cagtgtctaa gtgttccttt ttctccgcaa "ttgccagc a ^gttatt | 
74101 ttcttaatag ccattctgac ctgtgtgaga tggtatctca "gtggcttt J J 
74161 ctctaatgat cagtgatatt gagccttttt tcatatgctt 9"ggctg 
74221 cttttgaaaa atgtctgttc atgtcctttc «<= ac 9"" ^ggggttg " 
74281 gtaaatttgt ttaagttcct tatagatgct ? -tattaga -tttgtcag Jtgc 
74341 tgcaaaaatt tactcccatg ctgtaggctg tctgttaacc ctgttca g t 
74401 tgtgcagagg ctatttagct taataagatc tcacttgtca a "«tgctt ttg ggg 
74461 tgcttttgtg tctttgtcat aaaatc tta ccaataccta tgtccaggac gg ^ 
74521 aggatgtctt ctagggtttt tatagttttg 93"ttatat ttaagtcc 

;js ssss sss s ~ 

;SS 5SSS SSS SSS3 S2SSS ssus u-*. 
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74821 gcctggaagt acagtttgaa gttgggtaac atgatgcctc cagctatgct ="ttcgctt 
74881 aggattgcct tagctatttg ggctcttttt ttggtttcat atggatttta aaatagtttt 
74941 c??ctagttc tgtgaagaat gtcattggta gtttgataga aatagcattg aatctgtaaa 
75001 ttgctt?ggg cagtgcggcc attttaatta tattgattct tcctgtctat gccacggga 
75061 tgattttcca tttgtttatg tttcctctga tttctttgag cagagttttg taattctcat 
75121 tgtagagatg tttcacctcc ctgattagtt gtattcctag gtgttttatt ctttctgtga 
lllll cagt?g?gaa tgggattgcc tttctcattt ggctccaggc tta-ctgttg "ggtgtgta 
75241 ggaatgctac tgacttttgt gcattaattt tgcatcttga aactttgatg aagttgtttg 
75301 ??agiaaag gagcttttgg gccaagactg tggggttttc taactataga atcatgttgt 
75361 ctacaaacag ggagtttgac ttcctctctt cctatttgga tgccctttat ttccttctct 
7I42I taacltlttl ScSggctag gatttctaaa gtgtgttgaa taggagtggt agagagaagg 
]ttll 2SS2 ttatScag? Jttcaagggg aatgcttcca acctttgccc ^tcagtata 
75541 atgttggctg tgggtttggc atagatgggt cttattattt ^gatatgt tccttcaata 
75601 cctagtttat ttagagttgt tatcaagaag gggcgttgaa "ttatcgaa a ^tttct 
75661 atgtctattg agatactcat gtgttttttg tctttagctc tgtttatgtg atgaatcaca 
75721 tttattgatt tacttgtcaa aataaccctt gtatatttgc tgagagaaat ggtttctgtc 
iVlll tcaaggacta taaaa?gttt attaaaggaa tgtatttcac atgtttataa aaggaacata 
7i841 ctttttatca gatatggcta tcatctcaca atgattttgc ataattccaa aggaaaaaca 
759ol tattcttgtt Lcatgacaa aagcaatttg aatatatgaa "cactgcct = aaca 
75961 aaagcagtga acgcatgtat gtgttgaaag ggaagaaaaa atatatgttg tggcaaaacg 
76021 aat?taaacc aaagaagctt ttttttaaaa aaaaatgtta acaacactat -agccaggg 
76081 ggtggtagta catgatgaat taattttatt gtttgaatac agcacttagt tgtcatggca 
76141 acctgattaa gctgtaacct gaagacaact atatctgaat cagcatattt agaaagataa 
76201 actgataact tcaaggtaca gtttgatgct gggtttaggg caggttaaaa agctatttag 
76261 tcatttcggg ttgggattta gccttggtcc ttaaagagca ^ctgatac taagtaagta 
76321 attcagattg ttgattaaaa cttcagcaga aaccaatgcc aaaagttttg tagtttcata 
76381 acagaaaaca cttaatatat aaagaaagga gaggagaaaa gaggaagaaa ^aaaaacatc 
76441 actagtgaaa agaattacct ttaattttaa atcacctcta tatttgggct gagatattgg 
76501 tgattacacc aaccttttat tattattttt caatcaggta acaatgttta aaaacaaaca 
76561 aaaaccctag ttattttgac ttcatttctc ttttcctttc agagatagca aacaaaacta 
76621 ttttaaaaga ttgactcaat gtgctaagaa aatataattt tagcatctct |acatggata 
76681 gcatcctcaa aaccactctc tgtaattatc aaatattcta c«ggagcag ^tgagttt 
76741 ?gctagaatt ggaaaacacg gggagaagaa cttggttgtg tatcttgttc ^acttttta 
76801 ctttagaatc tagcccattt ctaacttcgt tttgggatca ccctactccc acaataaagg 
76861 atgac?tcct gaacaagaca gtgaaagtcc agtgttaatt gcctgtacag aacttttcga 
76921 ccaaagcaat atgaatgcat ctgccaggtg gttagaaagc aaacaaagat accaagtggg 
76981 gag?g?ttta gggaacaact attgagctat ctagtaatcc -gcttctac -acttgttg 
77041 gggoagcatc tctagaaagt atagctgaga aactcaggct tccatgaaat aatatataca 
77101 g??gc?caga tgtgaggctt tgttgtgttt cacttaagta tcacaaaact jgtcaatgtc 
77161 tgtcatagac taagtttggg ggattaaggg tcatgggcac taatatgttc tctgtagtgt 
77221 gcatcgaaat tctctattct caactgggtg tggtggctca tgcttgtaat c ^ a gcactt 
7728 ?gggaggcca aggcaggtgc atcacctgag gtcaggagtt cgagaccagc ctgaccaaca 
77341 tgatgaaacc ctgtctctac taaaaataca aaatgagcca ggcatggtgg "catgcctg 
77401 taatSccagc taStagggag gctgagggag gggaactgct taaacccggg ^cagaggt 
77461 tgtagtgagc cgagatcatc ccactgtgct ccagcctgga ^acaagagt ^J^ctgt 
77521 cttaaaaaaa aaaaaaaaat ctattctcat ccattttatg aaacattttc "tttaatgg 
77581 aaaaaataca gaaaatgcct catgcaattt cacctaacta ^ttcagg Jtaagaactt 
77641 tgattttaac cccagttatt tcagatttta aaataaatta gtttcctcat ctataagata 
77701 tgtgaagagt ttcaactaca atctgtttag actctaagga cttctcttct "ttgtatat 
77761 atttttSett attaaactgc aaatacgcaa aaggtaaagt atgatatcac "aaaatatg 
77821 tctgcttgat tttcctagga aataggcacc tagcagagaa ^tatggttc "gagtagga 
77881 aagatacaca aggggtatgg agggactggg aacgagggga ggggagttgg aracattcta 
77941 gacaaactga ttctgagatg gaacacaatg aagagcttcc tctccaatga atagatatat 
78001 gtaaatgggt aaagaatata ttgaagatgc tattatactc tactaaacct agaagtggta 
78061 gaaccca^gt ctcctatacc taatggccaa aagaaaccat gcgactattt tcaaggtaac 
78121 atttgagatt tgaacttgac ttggccaaaa atgaagacac aagggaacaa aatgatcaat 
78181 ccctttaact agttctgacg aagagtcttg ttacaacctt tccctgtggc aaggagaaag 
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tr^i actaaacata gacactcctc tcttctgagt gagattcttg gatttaatgg caaggaacaa 
?SS cttt?ccaga gttccttctt tcttcgctag gtattttgta ttttettggg tttatctcaa 
lllll cttgatgtL aaactctctt tgtctttgtt tatttagaca actgtttacc agttctgacc 
78421 cacaagtgag gtttatctgc gatggaaaga ctgacttcca ttgagttgag "ccatggat 
lltll aataalaaca attttttaaa aaggccatac agacatctaa tctcagcaaa cacctctcta 
78541 Scaatttta ccaaaatcat gaattatttt gctttgtttg tctttgtaga ^ttcctgtt 
78601 ttaatatgtt tttaatagac aacaaggcac aaagaatcct gggtaaataa "catgttaa 
78661 aaatagtLc tacctaacaa tgttactaga acaattagag tgcagaaaac tctttcacat 
78721 gagaagccag ctaaaaacaa aggttggcat gacgctattt ctttgattct "ttaaatta 
78781 atacagcaca tttgctccaa actcatctct cccacttaaa agtatttggg "ttttgttg 
78841 ttgtc?gctt tgcaatgctc cctaaaatac accactgtgg 9 cc ^attct "gtgtaatt 
78901 ttactttttt ettetatttt taaatagata cccctggtgc caatgtacat ttatatgtga 
78961 gctatatata tatacctttt ttcccactca gagagcaagg ^attatttt taaagaaatc 
79021 Jtctttctag ccagattcca ttaggttgta ttattcaaat ^actgtaac Jtaaaattta 
79081 tttcttcatg tggtgtccag ttgctaagga acacagccaa aaagtccaac tttgcaacac 
"I aacagaagac gagtagaga? tatgagggtt gcccatagac acatacagag 5ctctgagca 
79201 aggggaatta cacttttgtt ttcaaacttg gaagtgcata atattattaa saaatagtta 
79261 t????atccc atgtacaatg gaacttccat tctccctgga aaagcacagt agcttttcta 
79321 gactcatgac ctctcaagtc atgcagcata ttttaaacag aagccctatc »"tctgcct 
79381 ttaaatataa aacaggtctc ctgaaaagca tacgatttct gaaatgtgct gtcatgtcca 
7 4^ ccaaacaaag cact??aact ttgtttttct taaaggcaaa tttctacaga aacatgaatc 
50 cgacagagca ataaacacca cctgaatcat tttcaaatgt ctcacccaag tttactggac 
79561 acatgtaaaa ggtggtgtct atcataaaga cctaaaagat ^atgatat umeettt 
79621 cgtaaagtcc tgaaagaggt acttacattt tgccgtcact "gtaccctc ^agaggagg 
79681 aatataacct tccaatgcat caaatccagc agatactaag accatgtctg gatcaaactc 
lllll ??tgg?caca ggcttcacga tggtcctgca cagtaaaaat gcaaccggtc -acgtggga 
79801 ctgg?gaata cctttaaaaa tcgttcagtg aaaacgacct ggcacaacaa taggaacctc 
79861 cclagaataa agaaaagggg aataaaaaca "atttgaat ^acaaaag cj^cattt 
79921 ccttaataat aaatcgctgt tattttagca tcccaattca gtcttttttg gttcacccct 
7 llll tttcctccaa atggaLaaa aaaaaaaact gctttgcagg tacattctaa agcccatcat 
80041 attacacata cgtctgtggc tgttttatcc cactgcctat aaaaaactgc "cttccaag 
80101 ggagtgacta atgttttaca gaggaaagtc aaagctttag tgaaaacccg ^tgctcca 
lilt! g?tag?gaga acttggtgta aatttgaact ataaatttct "tgggaaaa gttgctttc 
80221 Icaacttaaa aaaaaaaaaa acatttttaa atatttatca ^aggggg tgactcttgc 
80281 aaaggagaaa cacaaagttc ccttaataga atccagacta caatgttaag t 



<210> 36 

<211> 122186 

<212> DNA 

<213> Homo sapiens 

ggaJcccLa tatctcagag ctggtaggac ctggggtttg aatactgacc "tgacacaa 60 
tgcggaagag tctacgtgac tcagagatca cgttggtccc agaaggaaaa taaggaaaat 120 

accctggata ggggtaggtt gttgggcctc aaagaggttt ? cctgag=aa 8 
gagtggctca ggcctgggca ggccactgtc cccaggagca ccctccctgc "atcgcgtc 240 
cctctgcccc tccctcctgc acatgtcaca ctgaccacat ctgtagacat cttgagttgt 300 
agctgcagat ggggaccagt ggctcccatt ttcattttag ccattttgtc tcctgcaccc 360 
aftcfcSca ?a5atctag JLgaatagc acttctaggg cacacgttct -gtccaagc 420 
tgtgggaaag ctccccttat ccaagagagt ttaaaggtag tgacttgggt "ttgcgagt 480 
g!tSSttt! gtaaggactt gtggggagga accgtgctaa gccataacca atgaggagaa 540 
gcaagacagc ctgtctgccc ccaggagcca gtcctctgct cttctgcagt ^ggccactg 600 
Icttggggct ctagtcattc cagtggaaga tgaatgtaac ctgcctggtg acgtgacaac 660 
cgtt?cScc ctgaccccag aggagctggc tctagaaggt tgggatcaat «tgaattta 720 
gettttgtfft tagatttata tatatatata tatataaaat. fatatjaca tacataatat 780 
atataaaata catattacat atatgtaaaa tacaaaacaa taacctttct ggggtttctc 
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gtggcagttg aaatagtccc tcatgtggtc gtcagaaaat aagccattcc tcatactaat 900 
atgggataag ctccttgacc tctgaggagc aggagtgctt cctgctgtgt 9"ttagaat 960 
cc???cccgc cttgtttcgt ggcagtgaaa tgcctcttgg tcctgtccaa atgtgtcttt 020 
cactgatttt ttgaatcatg ttctagttgc ttggtcctgc cacatgggtc ^agtgttcat 1080 
ttgagcataa ctgtactaaa tcctttttcc agatcagtat aataaaggag tgatgtgcaa 1140 
"aaaaaaaa aacaaaaaac cgtggctcag gcctatgtgg actcaggctg ^cccag 1200 
cgttaagaca gatgcttagc ctggagggag gcacacaggc acactggaag ^gggcttgg 1260 
gagtggcttg gaagcagctt tctcccgctg tcttgagctg cttttttgtt "^"tttg 1320 
?t?t?agaga aaatcccatt tagccatcag ctgcactaac actagcagta ^ttgggtct 380 
ccccaaagaa gggctggacc tactctctcc ctttggggat gccccagttt ctatttcttg 1440 
gtct'aag? SJtgSLaa atagcctcct tgtctcatca acttttccct fftagcajata 1500 
?ccttgggaa gtacccccat gctagtgtcc caggaagacc cacctggagt 1560 
caggccaggc gtatcccact ttcctctaaa gtactccctg tcttgagttc "gttcatgt 1620 
ct?tggccac gggagctgaa gccaggagct ggagttagtc gggcaggagc atgtgggtga 1680 
Stagcaac aSt?tg!tt ctctgtgttg attgtaagaa tgtagtcaat £tgggw 74 
cctgctgcag tctgcatcag gcctcctaca gggaactctc agccccaaag ggagagtaca 1800 
cacStt? catggccca? tcctacccca caccacatcc tcgccctgaa ^tgctcagg I860 
caggcgattg ggggtactgg actcggccag gctggaggtg agaaagtata =«ccttact 1920 
gtgtggcctt ggatatgtca cttcctctct gattacctca gaggagactg agaagagact 1980 
gaggcLtca gagaggaagt gacatgtcca aggccacgca gtaagggagt atacttctcc 2040 
tctcttgttt ttattgactt tcttagaatt ttttcttttt atttgtagtt gacacataat 2100 
aattgtacat atggaataca gagtgatatt tcaatatggg tacacaatgt g«gtgatca 2160 
aatcagggca attcgcttat gtattgcccc aaacatttat catttctttg tgttgtgaac 2220 
a?tcaaaatc ttct?tccta gcttttgggg aatagaaggt aaattatagt taaccagagt 2280 
Jaccctgcag tgttgcagaa aaccagaatc cattcttcct gtccagcttt aatttggtat 2340 
Sgttaacca acct?tcccc atcttcccct ccctgctacc catcccagcc tctaaatacc 2400 
caKg?tcta ctttcacggc ctccgtttct tcagttgtaa aaccagagag attgaactgc 2460 
agSctaaa tgggccag?c ccctatgcgt caccggccac tctccagcag tgacgggcat 2520 
agcctgcctg t?a?ctggag agcagtaatc agcccagaaa tcttgttgac aaagctaagg 2580 
gcagagtttc cattggaaaa aagcagcttg caggaaaaat tgttgataag aagtggaaat 2640 
ctatctaagt aagccatata tctcctgctc cactgcctga ggcctcatgg gctccccact 2700 
ctgagtcSg ccacgctcca agaagctgct ggagttcccc agagtagcct tggtgaatga 276 
gagtatgtag cctggtttcc atggagtgac ccactagccc tgtgatatgg "tggctgcg 2820 
?c?cca?cga atctcaactt gaattgtatc cctcagaatt cccacgtgtt ^gggaggga 2880 
cccaggggga ggtaattgaa tcatgggggc cagtttttcc catgctattc tcatgatagt 2940 
gaataagSt ?atgagatct gatgggttta gcaggggttt ccacttttgc "cttccgta 3000 
?ttttc?gtt gccactgcca tgtaagaagt acctttcacc ttccgccatg atactgaggc 3060 
ctgcccagcc atgtggaatt gtaattccag ttaaacctct ttctcttccc agtctcaggt 3120 
atgtctt?at cagcatcgtg aaaacagact aatacaccct gatactgcag ^gjcag 80 
tccatggctt ttagcaggtt ctcaaaggtg atgcatagtc ccaaaagggt taatgaagaa 3240 
caaqcttcag gggtaaactc cttcctacaa ctactgtgtc atcagccact gaatttccca 3300 
tStcagtc ag?cataact ggtgagcctc ttaaatgttc ttagaggttc ttagagctgc 360 
gtlgctgggg cccagcctcc tctggaaaga gccaagtggc agacagagga sg^ggcagcc 3420 
?tg?tgggag cacacccagc actcacactg ctccatgggc cctttccata g^acagacac 3480 
tg?tc???cc aggtgcaggc cacaaaggtg gacgctgtct gtgctaccac cttaetcact 3540 
c?tcttgtgg ggatcatgat caaacctggg aatttgatgg agtctaaatc aaaattaagt 3600 
gtaacccagg ctatcttctg ctgcttctcc cctgcaactt cactcacaac ataagcatta 3660 
Lgagtgt?c tatttttata attttctgac tgatggaagt gaagtgtctt agggcttagt 3730 
gtcttagaaa agtctaagag tcttagaaaa agggatcctt ttccttttta atttttcttt 3780 
?c?S?c" Stttttttt tttttttttt tgagacggag ttttactctt gtegccojgg 84 
ctggagtaca acggtgcgat ctctgctcac tgcaacctct gcctccctgg "caagagat 3900 
tctcccgcct cagcctcctg agtagctggg attacaggca cccgccacca aagccggcta 3960 
atttttgtat tttttctttt ttttagtaga gacagggttt cgccatgtta |ccaggctag 402 
tctcgaactc ctgacctcaa gtgatccacc cactttggcc tcccgaagtg ctgggattac 4080 
aggcatgagc caccgcgccc ggccagggct cctttttcta atgtgcatat ^taccatat 4140 
ggtggccccc taagccctcc tctagagctc ctgtgcgaat ggcctagtag f "gtctaa 4200 
catggctaca aagagctatc taggaggagc cattgaaagc tatggggtgc tgttccatct 4260 
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gtgcatgata cagagctttc taagcataga gccatccaaa gagagtggat tgccgtggga 4 20 
ggcggttctc cactaggaaa attattcaag catgggctag aaaactgttt ^tagaata 4J8 
?L?agaaga aatttaagat gattggacta ggtggtgctg "gccttcca atcttgagat 4440 
tttcagagct gaatgttatc ccttgggttt tactgtggac attgtggtct 9tagaaaata 4bo 
atttJaatc gttcttacac atatttaaaa gatgtgtgta tgaaggagct fflW^ «60 
tcggggcagg aagtagtttg gatatgttct atttatacag taaaccctct ^actcccca 
tta??atcac tctgttctct gtcagcttct tctgggaggt actgagactg ttctggacaa 4680 
agaaaatgga tacatggtgg ggatggtgga gaagaaagag agggtatcac c "agctggc 4/4U 
cKgatatta ttatgcctga gttatgcacc agaataaaga gaagacaaaa agttaggtag 4800 
gSKgcagt gcttagca^t ?gatggggca gagtttaatg gatgatgaaa cgaaaaatag 4860 
caagacaagg gtgtgtacgc acaagtacat gtgcggttgt ggctggcgga =acacaggca 4920 
tatettetS fggaaaagcc caacacttgg ttgactctgt ? tgtggcaat "taggaaga 4980 
agaagaattg tctcccactc tgtggggaaa tagcttagct ttccatttct "ctagaagg 5040 
agtaggaac? ttggaacaat gtcaacaatt agaaagccca gtttagatca ^ccagtccc 5100 
aacctggcag agagaggacc cctctcctgg ggtcgattag gggccacatc ttttgtgccc 5160 
^cctgctca t?ggcatctg aggatgagtg agtctcactc actgaggcat gaatgttgtg 5220 
gttcafctgg ctaatgaggg atcagggaga aagcttcatc tcatttaagg tcttctttcc 5280 
?ggcgtggct cacacctgta accccagcta cttgagaagc tgaggtggaa gattgcttga 5340 

?S tagaggc?gc agtgagctgt gattgtgcaa ctgcactcta 9-tgggtaa 540 
Lgaggagac cttgtctctt aaaaagaaaa aaaaatagtg cttctcatga tgggaattcc 5460 
ag?c??ggag ttgcatgctc tcagagctag aaaagacatt agcggtcaga ettcttgtcc 5520 
actccalgq? ccttctcaga gtcacagctt taccaccctt aggagggtcc agtcaatgtg 5580 
£525 gagccatgag ggactttgat ttttgtccte ccagggctct gcccaggaca 
cctggcaatt gccaccctgc aagactgccg taggcgagat ggccccgggg atgcccattt s 
aacagaagct gccgcaagat ggggccgcct gtggtgtggg ctgacaggca jacgtgtagg 5760 
agaggcaatg gttgtggctt cagtgactgg aaggaaacgt Sjtatcttct =atttcttgc b 
taaggcaagg tcagcactgg ggtcagggtc aggcagggtt "tgatgtgg aatgcaggcc 
ctggagggat ggaagccagg ggctttctac agagttgagc tcctccccct ^gcttctct 5940 
gaagcttagt gctgggggtt tggtatttct aaagcagggt caggagaggg "gctctggg ouuu 
gcaaaagLg tgggatgttc tgtgtactca gaacatgaat tgctggtggg 6060 
gtgggcgtgt gacgtggcag agggcaggta ttaagcagtt "tccacctg tcctcctttc 6120 
eaccttitot ctttgcccca ctttcctata ggcttgcact tggacttaga ggctgaatct 6180 
aggataSc tcctLaagg accgtccact attggaaagt cgagtgagga ^agaggccc 40 
a??tattgaa tgggattttc ccagatgaga ggggctgggt gacagaaagt ^atggaacc 6300 
tggctgaggc ctgccatccc ttggcctggg gatccttgga aggaaaagaa =aatccccag 6360 
g??ct?ccct ca?gacctgg ggattgttct ctgcattgct cctgacttag tggaagtgaa 6420 
aaatcrtccac ggcttagggt tgcagaaatg actcagagct aagctaccta gattcaaacc 
clgc?ccaaa gacaatScc t?ccctgcgc ctcagtttcc acccctaaga taggggcaat 6540 
aaagtaccca ftggaggagg ctcttatgag agtgaagtga ^gaggacac aggaaaacca 600 
tggagcaggg cccagtgcgg agcagtaggc atctgctctg atgattgtca "gcaaga 
alccagttgg gcactacaat cagcctgtcc tcatttggcc ccaggaacca ccacttgcct 6720 
agctSgSS ?cctgggtaa gtcactcaga gtgctctgaa atttggcttt gctacaagta 6780 
SS= £2L» gaactgttgt gagggctaaa tatgcagagc 6840 

5525 SSSS SSSS S=S ™L «. ; 

g?gc£ctt? HgStccac ccggtcccca cctcaccttc ctgagcacca ggaaaggagc 7020 
ctgaggaatc aaLaggcca gaggaggaac cctgcagagc gtggtcagct ^aaggact 708 
tg?g?agcag gagcagaggg ggcaaaggag ggcctgggtt gggggtacgt M«gcatgc 7140 
ctglcctcag cagacacctc ccactgccca tgcttcttgt .gggggtgggc cagcccagct 7200 
taggttatc? tggctcattg tccactagtg ttttcctcag atgctccctg ggagctggca 7260 
g?a?tggagg gggtggcaag tggcctcagt cggctcacag ttctaggacc g^ccaggt 7320 
Ittggllgoc ^tgagctc tcccccttcc ctgcttaggc cactggaaga cagaggtctc 7380 
caaagaaaga caaaagctgg ggtctagaca taccccatct ^gtctgac "aaaggcct 7440 
ttgccagggt cacctcctgt tggcatcaga gaaggaaaga agtgtgtgtt tgtgtgttcg is 
tg?gtg?g?g tgtctgtctg tttgtctatg tctgcaggtg gacaagtagg gccgggtgtg 7560 
aSggaagtg gaaaggatac tattctgccc atccctcctt gctggccccc cagccagctg 7620 
cSlgatLI gagt??gggc agcagagtca accctactgc agctgggggt gttgagcatg 7680 
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tctggggaag agctaaaagt ggcagaaaac atcctgtttg aaagcaatgc "tgctgtat 7740 
ttaaSIcctg caacacctgc tccgcctaca cccggtctcc acagacagga 3»tctcagac 7800 
acctgccttt gaagctgtcc caagaggcca aggctgtggg ctgccatcca ^gcccc 
attcccagct cctgtgcggc acctcctctg ccctgcctgg ggcagccgtc "cccgctct 7920 
tagcagcagg acacatggcc cagttgctct gcttcctgag ctgcctacaa tctggagatg 



=S - g =ctaca cccggtctcc acagacagga gatctcagac ^ 

7920 
7980 

S=S =55 =™ acgaaaaggc ccttcctccc tcctgacacc 8040 



SSSS SSSSS agtgcc^g ^cgggaggct gtttccttct gcctggggct 8100 
ggttgccgcc accgcttccc actgctcctg ctactccctg cctcgaggga g5W<=catcct 8160 
ggctgctgcc cagccgccac ccccacaccc ctgccagcga tgacatggca tgcctgctcc 
?Lcaagcca cttctgtttg cagtcactga tctggggact aaagtccctg ^aagagcct 
c£gtg?cca cttccttaga gactggggag gcggtcagcg ctccgcctta ^taaaaggt 8340 
ttcLettet tcatttcaga agcctttggg tctgaagtgt ctgtgagacc tcacagaaga 8400 



8160 
8220 
8280 
8340 



gcacccctgg gctccactta cctgccccct gctccttcag gtaggtgttt cctcatcagc 
Sgcaacttc? ctggctttct gttttcaagg ggcggggtgg gggggagggg cataa 9 aa ?9 |520 
tacrtqggcag gggaaggaag ggataccacc caggattttg caaggtgggt cccgggccag 8580 
cagag??tg2 aaJtgagatg catgagtgtg tggggtgcgg gtgggagttc agagaagggc 8640 
tcaggagaig gggc?tgctg gctccagcca cgaccctggc tgggctctcc tgtgcgtctg 8700 
atg??tccta ?Icagccccc atctcctctt tctctttgct gccttcttta ^ctctgcct 8760 
gtLttcctg ggactttcag ctctcaagcc acagaggctt ggacatctcc acatgtggac 8820 
Ltggtcctg ggcgctggct tcttgatagc agcaaataac ctcaagcagg ^tgggtctt 8880 



S3S S SSSS K=3 ttct^tctt tat tccata tgtacatgat 9840 
gttLgttcc cacttataag tgagaacatg tgctattttg ttttctgttt ctggctttgt 9900 
ttccttagga taatggtctc cagctgtatc catgttgctg caaaggaaaa ^ggacagtgt 9960 
atatcrtgtaa aaaggacagt atacgtgtgt aaaaaggaca gtatatgtgt gtgtatatat 10020 
atlSSKc acaScacac acatatactg tattttcttt atctagtcca ? agttgatgg 10080 
gcacctgggt tgattctgtg tctttgctat cgctgcaatg atctttgttc tctttctgaa 1014Q 
agtgcttc?c tctttatata taggtatata tttatacttg ctaaacttta atgtatatgt 10200 
agctgctaaa atttaatata tacattaaat atgtatttat atatttaata tatattaata 10260 
Staatatat attaatatgt atttatatat ttaatgtata tattatatat acattagagt 10320 
ttagcaagta taaatctagc tgtgaaagaa attagcaata gtgtcacta a tattagg 10380 



atagttcaaa agtaattgcg atctttgcca ttatttttga tggccaaaac = a " a «act 
tttgcaccaa cctaatacat taaggtttcc aggaaaagaa aagctaaatg a SS tta 95 ga }°!°° 
atctccgagg tctgtgaccg ggattccctc tgtccctttg ggactgatga taacatattc 10560 
SSSSS gcaLLtt? ttccccttgg tgtgaagctc tttggggaat ttttagaaag 10620 



tatttgtttt attcatttgg cagtagtggt ttctagacat atcttaaggt "gggcctct 
ctgggcctca tttgtaaagg ggatgatgat aatagcatct acaccatgaa f ^atgaa 10740 
gg?gaaataa gacttaatga gctttgatat tccacaccct agatcagaga tcatgggcct "JOO 
agtLttgaa Lgtagctca gagcctccca agggccccca gaatctgcct ctgtcaccca 10860 
agggcaggag gaaatggtac cctggggtgg agtgggttct tgtctcttgt "cctggctt 10920 
tcStc??a? ttttcttctg acaagaagga ccctttgcct agggtcaaag 99^cactga 10980 
aacctgtaat gacccttttg aggattcaga taaaattggg agaactggga g^cagtaggg 11040 
tctgaaagca tttcagggca gtctgaggta tcccagaatc atctctgagc ctgacagtag 11100 
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acgggatcag acgcagcaga caaa g ct ggg ggcccjgttt tggccaatga aagagtcaag 11160 
ccagctgctt cct g a g aa gg ""cccaaa ^gtgggct "cgttccg nM0 
tccttttcct caa g tat g aa atccatctct ^tgataat gcctgtt g a u340 

tctgaaaaca caattaatt g tataggactc acatgactca ^a gg ac tcttgg 1140 0 

ttttaa g t g t tatt g ccaaa aaaa gggggg ^aaatatct XSnttgt gaggagctgc, 11460 
,aca gg aaca cca gggg cat -gcctatta ^ £2££ SoSoU* 11520 
ggctgg aat g acca ggg cac ctaaatcctc tcat tttcccttgg 11580 

tgagggtttc tctccacatg taggtgctga Mctgaggga ^ctc tgaggcagag 11640 
alggggcgtt gggcaggata gaagcccctg acctggttca M^ctgtgcc g & ^ 

ctagtgccag tagcatgaat gggttcatgc ata^gatcct ca"aaac?? aaattaacct 11760 
cctcttccaa tgcagacagc gggggcatgc agaggtgaac cactaaa gccagc tatg 11820 
gacagatgca acatctgaaa ccaggcagct gattccaagc "ggcctggg ccctggggag 11880 
ta gggCg aat cat g tatgag ggctccgaag acactgtgcc cagg yy n940 
atgcccaccc ttgctgagct ccctggtggt g^^ggg ^ggtggg J *J 12000 
ggtgggtggc accaaggatg ccagctggcc ctggcactga ctctggct 12Q60 
tgcttgctgt tcttacaggg atggaggcaa tggcggccag " accactggct 12120 

gagac?t t ga ccggaacgtg ccccggatct gtggggtgtg tggagaccga ^ 
ttLetteaa tgctatgacc tgtgaaggct ffcaaaggett ="caggtga * 12240 
caggctctcc ccagtggaaa gggagggaga agaagcaagg tgtttccatg 1230Q 
ttgcattttt cacatctcct tccttacaat gtccatggaa "tgcgg g 12360 
aggagcagga gggtcttggt gagtggtatc "cttttccc jcctctejgc t J ^ fc 1242Q 
cctctgactc tcttggaaat cgctttcctg aggttgctgt ^gggtctc J 1248Q 
tacgcctgta acccacagcc tcctacacca acccacgtgt ^atccttcc g g g 
tcc?ccc?gt tgatgatcac agcttcctca cccaagagac ^atgtct "gggg^jr ^ 
cccaagaact tggtttcaga gcttgccttc '"tccaatc ^aactgttc 1266Q 
gggaaatggc acctcttgtc gggtcatcac ^ctgtacc =atatcttca ^ ^ 2Q 

gtttgtcctg gtctgaaagc -accttgga -atccaggc ^tgtcagg^ * g& ^ 
attcctgttt gatcagggcc agtttcttta ^^cacacc cagggtggga 12840 

ttacagatgt gaaaggtgtg ggaaaagcac ^aggttcc cattca g |* 12900 
gcgtgggaaa gggatgaatt ggggcaggaa ^gggaatca tgagaaa * 12960 
tgtattggag agagagagag agaatagcct ^aagaaggc agccaaa aggaaagcac 13020 
ctagcggtct agactggagg tggctatggc agggctctaa «atcaaa g « 13080 
aaalcaagtc cagaggagga tgctgaggtc g^tggttg "gtctaaac jwg^ m40 
tcctcgcctt gggggcacag tgaattcaag ^aggcgct 13200 
ggacttgggg tctctctgtc aacacaagct cctgattcac ctgccc g 0 
oagcaggccc agagtttcat ggccttgagc aattgctggg cag gggg tcc 13320 

ctaattgcct gtttggcctg gcactggctg <= cc ^"ggc "cccgg g 13380 
agctcgggga accagacaag cagcatcgct ggctctaagt ^gttgctg c * 13440 
^ttgggcc tgaggtccac acatcctgca ggg ggg ect tctagagccc ^ 
tcccaggtga cacatggacc ctttcccgcc <ayy^ nt -t- ac tacca tqaaacccat 13560 

tgctaaiW aggggaatct aacgcacacc ^cagcgcctg ^tgctcaa 13620 

cagaaaggca t gg tct gggg tgctggccat S^aataatt tatggga g 13680 
atggatgtcc ttgacatatc taggttttag "aactcaac taatggcacg 1374Q 
tatccacccc ctct g ctaca tagtgttaat =tgaggatta atgagatg | 13800 
gtg cttt g aa aaacactttt tca g tct g at gaaaaaagct 9agatttttg ag g | i38go 
gtLccactg ctgcccttca tggaaccatg ^ctcataaa ataaacaaaa gcct g g ^ 
Lgccagcca gccactttcc tcgtgtgtgt ^gtgtttgt Jtgatttttt VJJ^* 1398Q 
gggcctcctt atgttgccca ggctggtctc aaactcccgg g « - ttgtgtttct 14040 
??ggcctccc aaagttctag gattataggc atgagccacc atgtctggcc ttg g 
ttSactcatt ccgtcaccag acttcaatct gcatttataa tctggcattg gg c ggg ^ 
tgtcaatatg gagattctca ccgaaggtca Jatcttgtca 9«tgcaa « 14220 

g ttat gg a g t ctctaccccc aaatccactc tctcctccta cattggaggc 14280 

Lagc?ct gg g aaat g agaa tcttaggtgg -gctggttg «tggtgra «™W a 14340 

SE2S! SS225 SSSS 2g gg- - S 
5=25 2SS S~ S5SS — cc 14520 



51 



WO 00/71703 



PCT/IB00/01252 



accttaaccc actcttagtc caccttgaca agagccctta gagtctgttg ^tggctgttg 14580 
gtcacaacca ctgcctgcaa tgcctggcac tatgggctgc aggctggttt tgtcttgtta 14640 
ccctgtcctc agtctacctt acttagatct ttactgtctc tgtcttgatg actaagctag 14700 
gctgctacat Staaagagc caacatgtct gtcatttgct tgaggatgtg gatgaaagag 14760 
SgSggg gttatc?a?g gattgttcaa gagtaatgtt cagaaacttg agggaaggtc 14820 
actgaagS icaagaaaga cagctgcaag gttctgaatt ttgtttgata tgtacataaa 14880 
caaacacaca catgcacaca cacacacaca cacagtcaac cttcattatt catggattct 14940 
gtatttgcaa atc^gcccac ttgctaaaat ttaccaaaat caatacttgc ^gcccctttg 15000 
?gg t ca?ttg tgaacatgtg cagagcagtg aaaaattcac atgacttggc acctatcttc 15060 
cSgccaggg tcttcacaat ctatttagtg ctacattttt tgcctttttt tgatttttat 15120 
tgg?gac?t? gctgtttaaa acagttccca agcgtagtgc tgcactgctg tctggtgttc 15180 
c?aagtgcaa ggccgtgatg tgcctcacag ggaaactatg tgtgttagac aagcttcctg 15240 
aggacaacag "gctgctggc tgtttgatca atgttaataa ctcaaccaac aatatctatt 15 0 
aaataaaata tctttaaaca gaaaactcac ataagacaag gttatgtgtt gatcagttga 15360 
?gaaaa?tt? gtgaccagag gcttgcagaa acctcaccct gtgtttcctc caggaacagt 5420 
g?ttcaatat ?cactaatcc agtgtccaca gtgactatag accataacta ccatgaataa 15480 
?gagaatcag ctatacatac atcatttctc ctcttcttcc acccctgatg cctgcttctc 15540 
eSSttoct tcatccaaat tttatttgga agttttccat tttgatctgg tccaaatagt 15600 
tgcttgagaa ccctgtggtc actcatatct gtttgtgaaa ctctgatccc aggaagcaag 15660 
gacaa?g?ca gtggtctgta ccttctctgt ggtgggtact gcatccttgc atccttggga 15720 
acacagagat gacaggaacc aagtccttgc tctcaagaag cttgcttgac catttcctga 15780 
JagtSSga LgaSgcat tgcttgaata ttgggtcact agctcttttc caagccctgg 5840 
agaccagtaa tccaatccca tttgaccatt tagtatttgg tttggcttct aagatagtta 15900 
a?taaa?tgc tctaggagct agttgttatc atcaaaacga gtctaagact «taatctag 15960 
ctgaagtgtg atgatggtta gaaggttaga gagggatcac agttctattg atctatgatc 16020 
aggcattaga ggccattgct ggtcaattcc tcctgcaagc tatttcatgt tgcttgtgct 16080 
S£tgtta?t ??ggaataca gggacatcct cagagaaaga tgatatttcc agtgtgaata 16140 
taaggttggc acaggcaggc ttatagatgg ccagacacct cttggctata tgttaacaac 16200 
tatagca?aa gtaagagcca gaggaggaaa aacatttgga ataggtctat tccaaatgac 16260 
aSSSgS gatgatLat atatgtatat gcatgtggat gcatatggtc atggatggct 16320 
?cgtccggag ?ctgatataa aggaaaaggt gtaatggaca gagaagaaaa tcagaggaac 16380 
cc?tttgatg aagagaatga aggtggatgg tgaggtttaa gagctgatcc tggaaggcaa 16440 
gatgagaaa? aggtLtcgt ttgcctgctt atcttgtctt cttcctccct gttgggatgc 16500 
SaLLagg acfctgtgca gctacaagct aacaaagaca gtgcagagaa JtMttttc 16560 
gcttcctagc tccaaggttc ttgaggactt tgttaattat gggtcatgcg gagtgcaggg 16620 
ggcaaaaggt aggctggcga ggatccagga agatgaggaa tgttctggca ttcaggaagg 16680 
?Lcccca?t galatttgta gctcttctag caacctgatg tgaaaggaag =*gagaaata J™ 
gggcagatgt ccaggaattt aaaacctaaa ctgcttaaag gagagaaaat agagaaaaaa 16800 
gggaggaaca gccacacagg gtattctatg ggcacaagta aatgagtgac =aagaagtca 16860 
gtgttgctgg agagactttg tccaggtcca ctttggcagc tgacctccat tcacagatat 16920 
?caaggatgt gaatgaaaga gaatgagtgg ggttatctat ggatgttcca agagtaatgt 16980 
tcaglagcft gggtagagga ggccaaaata tttggagagg gaaggtcact gaagctatca 17040 
agaaagacag ctgcaaggat aggattttac attacctttt tgtcattctt ttatttcttt 17100 
tgaaa?tcag cactctaatc agggctcatt tgcatgactt tgcactcagc -acacttga 17160 
gatcttccc? gtgcttgggt tatacagggc cagtggagag catggtcaga Jgtgacccca 17220 
Lcttccaaa gcatccttct agagactgcc tgaatcccta gagggatttg tcctagagga 17280 
gtccttcaaa cagcctctgc ttcatgctcc tggactttgg gaaagcatgt "ttgactgc 17340 
tgctctagct tggattgaga gatggtacat tcctgatgag aaccatagta tatatgaaga 17400 
tLgtgtatt agtccatatt cacactgcta taaagaacta cccaagactg agtaatttat 17460 
aaagaaaaca ggtggccggg cgcggtggct cacgcctgta atcccagcac tttgggaggc 17520 
cgaggcgggc g ga?cacgag gtcaggagat cgagaccatc ctggctaaca cggtguacc 17580 
cSgStSac taaaaataca aaaaattagc cgggcgaggt ggcgggcgcc tgtagtccca 17640 
gatactcggg aggctgaggc aggagaatgg cgtgaacccc agggggcgga g^tgcagtg 17700 
agccgagatt gcgccactgc actccagcgt gggcgacagc gagactccgt ct<=aaaaaaa 17760 
aaaaaaaaaa aaaaaaaaaa aagaaaacag gtttaattga ctcatggttc tgcatggatg 17820 
gggaggcctc agaaacttac aatcatggcg gaaggtaaag gggaagcaag gcctgtctta 17880 
catggcagca ggagagacag agagcaagtg aagggggaag cgccacactt taaaaacatc 17940 
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tcccgtgcct ttttgtgtca cttgtaaaac agggataata tctacccaaa Wttgtcgag 18240 
agcaf^ggag atag?a?gta aaatactgac ctagaaagct tccagtggtg atagctagta 18300 
Sattatccc tttttagtgt cttagttttg aggacagatg gtcctttctt ccttttctct 18360 
accatggaac "gglaagta taacLtgtg atgtgttggc agtggtctct gaaaagaggt 8420 
?cctaaacag aaggagtfaa atatcaggta tgaagaggga agggctgggc caggggctct 18480 
gagagagct? ca?gtcggtc aaaggctggg tagaactggc tggtgctcaa =*gaactgga "SJJ 
cagtgg?tgc tgtaactagc acaggggctg tggctctaga catcaggagc tacagcacat 18600 
gaaaclgaaa tatggtttca aactctgctg cctgcaggct cccatgctag ^ccagag 18660 
agcaggccta agacatggtg tctgcttcag gggtctcaaa ttcttaatga 9^gtttaaa 18720 
a?ctacttta aaatctactt tcacccactc tcagcactcc <=t<=ccactgc ctctttctgc 18780 
tagtttctct tctttccctt tatttagggt ttcctttgtc caggtcctgt tcccttttcc 18«40 
tttatttagt tcttacaacc ctctctgaaa tgttgctccc attttacaga tgtggaaact 18900 
aatggatggg aaggttaagt aacttgccca aggttgtgct ttaagattta aactcaaaca 18 60 
tatcgatcla acclaagact gc.tttc.tt tttaatgttt aggtagttgt ^ggtagt 020 
ooatttttta aatgtaacgt cataatatgg ctttttaaaa agccaacagt ttaagaggat isuhu 
a?gtaagtga aaagtaaa?c acctattcaa cccaattctt agttccctac ctcctccagg 19140 
aagc?g?cac tgt?gccagc tcatcgtgtt cgcttccaga "ctttatgt aaaagtgcat 200 
atgtgtgtgt gtgtatgtgt gtgtgcacac acgtcaccat tctgcatctt OTttttatct 19260 
trctaaaaaac acttcttcaa gctcattccc atttcagcat tcttcctctt tctttttcat 19320 
ag SSS Sttatatgg aggttctgtg agataagaaa -agtgcctg ^gggcacg 
g?ggctcatg cctgtaatcc cagcactttg ggaggccaag ^gggtggat ^gaggt 19440 
caggagttcg agaccagtct ggccaacatg gtgaaacccc atctctattg ^tacaaa 19boo 
aaattggcca ggcgtggtgg cacatgcctg taattccagc tactcgggag gctgaagcaa 19560 
SgaSgat ?gaacSggg agccagaggt tgcagtgagc ccagatcgtg ^gctgcact 620 
ccLcctggg tgacagagtg aaattccatc cagaaaaaaa aaaaaaagaa agaaagagag 19680 
aaaagfagga aggaaggLg gaaagacaga tagacagaca gatagaaaga gagaaagaga 9740 
ggaaggaagg alggaagaga gagagagaga gaaaggaaag aaagaaagaa agaaagaaag 19800 
aaagaaagaa agaaagaaag aaagaaagaa agaaagaaag agaaagagaa agaaagagaa 19860 
aagaaagaaa ccagtcctct gtcatggtca tttaggttcg gtctttggct tctccagaca 19920 
gagctgcagt aaccaccatt gcgcccatgg accgatctac ccacaggata aatacctgga 19980 
ag?gg?ttL ctgcgttaaa atgtctgtgt gtttaacatg cttcgcattg -aattgccc 20040 
tccaaaaaaa aaagtctgtg ctcttttcta cagtgctaac <=atcctttaa tgttttttta 20100 
aacccacctg aggagaaccc cctgatgctg cctctcacat acatgtaggc ccctacatca 20ibo 
t?tgatgtag gStttttat tcctttagat ttgctggggt ataattgaca gatagacatg 20220 
gtcLtatt? caggtgcaca actcgatgtt ctgctataca tatacattgt gaaatgatca 20280 
Jcataatcaa acSgLagc attcccagca cctcacatag ctttcagatc aggagctctc 20340 
gctagttcct gtatcctgag cagacgctgg aatctctgtg acagtgcagt n^W 20400 
cccagagggg atagttgacc ctacgcctgg gttatgcaac gtgcgtctct gctggcagag 204bo 
gccacc?act ggagaaaggc ccaactgtcc caggcctgag gccctggccc caggctcttg 20520 
atgcttSgt gaggttt??g tctctttctg ttttgataaa ctggtctctg gcatgagaat 20580 
cggtcaatgt ?c??tctca? ccctggcttt ctagaaactg catctatatt tagcttggtt 20640 
g^ccacccc taccccccct tcctgagctg gggtataaat gccaaccaac ^gaggatga 20700 
cagggtccag gctcagagag cagctgaggc aatgggctct catggaaacc tgaagctctt 20760 
atttctcaaa tccaaaccag ctcacaggca attagtattg ggaggaaggc agggtagggt 20820 
gtagacct" aggacaaag? acagagccag ggttgggcag tctggctgcc ctgactcctc 20880 
gtgggcagag agtaaatgac agccacacat gtggaagtgc ccttggaagg ^ggagaaca 20940 
gggaagalca ggacctctga gccaagagga tctgtggccc agcaaacaga «=atgttgggc 21000 
Sgacacacc ?gaaaggcca gctctgggat ctgagttcca gagagcctct ^ctggca 21060 
gttggagctg gggagcaaac tttctatacc ctgaacactg accccacgct ccagagcgta 21120 
atgg?g?cc? cltccttttc agtgttctcg ggcttcatat gacaactctt aagcagaagc 21180 
aagggcgcca aacttttttt ttacccccag tactttctct tttatttttt atttctagag 2 240 
aeaoaaccte actttgtcac ccacactgaa gtgcagtggc acaatcttgg ttcactgcag 21300 
cc??gacctc accagctcaa gcgatccttc caccttagcc tcccaagtag ctgagaccac 21360 
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aggcgcatgc caccatgcct ggctaatttt 
catgttggcc aggttggtct caaactcctg 
caaagtgctg ggcttacagg cgtgctcacg 
aattcagctc tgcactattt tctcttccta 
gatggagtct cgctctgtcc cccaggctga 
agctccacct cccgggttca cgccattctc 
caggcgcccg ccaacacgcc cggctaatgt 
cgtgttagcc acaatggtct cgatctcctg 
aagtgctggg attacaggtg tgagccaccg 
cattcctgtt gtcaggcaaa gtggggctga 
catctgagat ggagcttcat atttaaagtg 
gcagtggaat ctcttttcag gcaaccctgc 
aaaggcaggc tccctggagc ctggggaagg 
ctcaagaagc tctcagtccc gggcccagtc 
ggtggtggct gggctaggct gacgatgtgc 
ttaacaggaa gagctctgag ccagacaaga 
gtgaccagag cgaaatgccc ggttgttgaa 
ttcttctgaa atagaaactt ctggtccttg 
ggcctgagca tttgtggtga cggatgaagc 
accaatctca tgtcctggaa catacagatg 
ggggaaccct aacagttccc aagatgcttc 
agtaaacaaa tagaggtgaa cggcaaaagg 
ctggcgtata acttctttct tgttagctac 
tagacttgga gctaaggagc ccctgatagc 
gctctgcagt aggccccttg ggtgatgagg 
ccaaaaccaa cagcagctgc ttccttgact 
gggctgtttg gggcatcaac ttcactgagc 
aggaagctaa aggctaagcc ttagatccct 
ttgctgaata tcctcacctg taagtttctt 
gagttacact gacggtctct tgggccctct 
ctgccagtag agccctactc tggtctcttc 
ccagctgtcc atttgctaga gcaagcttga 
atgtatgttc tagtgaatgt gaacagtgag 
ctggcccctg agcagatgac gtcagtagct 
gctttggctt ggaaggcttg ggcatcttca 
ctcatgcaga cagtgattct gccaccatct 
gcctactcct gctggggctg ggaggaggac 
ctctagggag gtgcctcagg gaggtgtcct 
ggctggcagt gggagagaat gttcgaatta 
tgcacacaca cacacacaca cacaacttac 
cttttctttc tttttttttt gagacagagt 
ggcacaatct cggctcagtg aaacggccgt 
gcctcccgag tagcggggac tataggcatg 
ttagtagaga tggggtttca ctatgttggt 
tccacccacc tcggcctctc aaagtgctgg 
tcaagggtgc cacctttcta gctaagaaca 
tgttttgttt tgttttttga gacagggtct 
catgatcttg gcctactgca acctctacct 
tcccagcccc caagtagctg ggactacagg 
atttttagta gagacggagt tttggcatgt 
agatgatccg cccacctcag cctctcaaag 
ccagctctag ttttctgttc ctacagagct 
ggccaggcct caggatttcc acctgcttgt 
ggatgtctag agctatggtt tgggcctttt 
acaggagcta ttccagtcac aggtctctag 
tccttacttc tcatagcggc tcattaaatg 
tatttaaaaa ggtttcttcg gccaggcaca 



ttttaatctt ttgtagatac agggtttcac 21420 
agcctaagct atctgcccac ctcagcctcc 21480 
ccactgcacc cagtcccagt actttctcct 21540 
ttcctttttt tttttttttt ttttttttga 21600 
agtgtagtgg cacgatctca gctcactgca 21660 
ctgcctcagc ctcccgagta gctgggacta 21720 
tttgcatttt tagtagagat ggggtttcac 21780 
acctcgcgat ccgcctgtct cggcctccca 21840 
cgcccggcct tctcttccta ttcctagcct 21900 
gtggcaatct ccaaccctcc tgcgtataga 21960 
acatgagaaa aatgagagaa agatggcgaa 22020 
agctgggggg gctgccccca agtgagggtc 22080 
acagacgggg cctctgatag gccctggggc 22140 
tggtgagagg ctttggctca catcactgta 22200 
tgtcttcttg gtgcccatgg ccttgcaggc 22260 
cagccagtgg gaggacagag cagcccctca 22320 
aaacaaaaaa aaaaaaaagg aaatgagagt 22380 
agtaagttta gagaattacg ggcattctga 22440 
ctcaagaacc acaaggttgg tgggagggac 22500 
tccctgtggg gataattgta tctcgtttct 22560 
catattctct tgtccctcca gaaaagcagc 22620 
ctttttgttt ctacgaagat ggaaaaaagc 22680 
tgcagggtta ggactgggcc tgaggcgggc 22740 
ctggtgctgc tccacctcct gacaaccctg 22800 
gttgtcacag cagggtacca gagccaaggt 22860 
gttgggtcat tcttggcatt gagccacctg 22920 
actttaagtt tctggggttg aaaacaatcc 22980 
aagacttcca gacctaggag cctgcacttc 23040 
aacctcagtg gtcccacgta taaagggagg 23100 
gtggatctaa gagtctgggc ctgcctggga 23160 
tctatcccag gggctgagtc ggtgtggtcc 23220 
caattgatga gtgcgattcc cctcaacccc 23280 
tcatgtttta ccaagaatcc taactaatgc 23340 
catctccagg aaggaaatgg ttgggcctgg 23400 
cactcagcag ttccttggaa gatgctgctg 23460 
ttccccatct aactatgtca gaaaagtggg 23520 
aggactctca ggacatggat gatgaaaagc 23580 
ttatgcagcc tcccaaagtc cacgtggtgt 23640 
ggaaaatgag cccttaaatg tgcacacttg 23700 
ataggctaca agggtgccac ttttcttttt 23760 
ctcattctgt tgcctaggct agaatgcagt 23820 
ctcccaagtt caagtgattc tcctgcctca 23880 
tgccaccgtg cccggctaat ttttgtattt 23940 
caggctggtc tcaaactcct gacctcatga 24000 
gattacaggc ctgagccacc acacccagcc 24060 
cttcagtagt tttctgggtt ttttttgttt 24120 
tgctctgttg cccaggctgg agtgcagtgg 24180 
cctgggttca aacgactctc ctgcctcagc 24240 
catgcaccat catggccaac taatttttgt 24300 
tggccaggct ggtctcaaac tccttacctc 243 60 
tgctaggatt acaggcctga gccactgtgc 24420 
cctgcttcct cttcctttca aaaaacccaa 24480 
ctggcccctt ctttttctgg gcaggttctg 24540 
cttccttcca tgtacacatc tatccctgga 24600 
aatctagaag acttcatgct gagactagca 24660 
ttattatgct ggctactctg gagatttcaa 24720 
gtggcttacg cctgtaatcc cagcactttg 24780 
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ggaggccgag gcaggcggat catgaggtca ^gatcgag -cacagtga aacccc ? tc 24840 
ctactgaaaa tacaaagaat tagccgggtg cggtggtggg =^gtagt «cag 
cgggaggctg aggcaggaga acggcatgaa c<=<=^ggt ^agcttgca gtgagc g g 
atcgcaacac tgcactccag cctgggcgac ^agac tccatctc^ a gg ^ 

SS: SS2S SS23S Ug Sjg SSS5 gg— »«; 
2SS SSSS SES "™ »™ 

SgtSg gcgggcg?- gtagtcccag ctactctgga ggctgaggca ggagaatgg 5320 
gtgaacccgg gaggtggagc ttgcagtgag ^gagtgagc "ctgcactc cage ggg 

SS5S =E2£ =S3 Sij; gj; 

SSS5 255= ST= =SS Si SS 

S2SS SKS 52=2 S -SS 

SSS SS5S ESS SSS55 ssss suke 
SSiS g-gs ~j «~ sss: lllll 

2X3 SS2S 2L2i - j-gs ^S 

Sacctgeegg ctcaaacgct gtgtggacat eggcatgatg aaggagtgtg wotccagg 26100 

555= SSS5S ssss sss ssss £S 

» =5S 5=35 SHE 353 35= 

cSgagtggS gcctgag.g, aaggagagge gtSSSSSSSS "SSS 

SSSS S5SS SSSSSSS S ^ Lgg-- »sss 
SIS JS=S SSSS2 SEE. S «S S -SS 
SSSS SSS5S SS53 2322 S55S S SS 5. 
25SS 2SSSS SSSSSSSS SSSSE 5S2S SSSS £ £.! 
SSSS SSSSS — S 2SSS S5SE = 

3M ssk ssss s:s=? "SSSSSISS ssssss o 

^gg?ta^gg LcgtSgga gtggttgggg atggggagag gtcaggtaac aggaagatgt 27180 
a?cagggaca gaggataagt cacagaacag ggcttagagg atagcaaatt "tccgttaa 27240 
?gggaaaaaa LStctgSt gttgggacac agaggcagag ctgaggccct gaccctgggc 27300 
tfcctctttg ggccttgacc taggcttctc ttctgtgggt catgactcct «ctcctgat 27360 
ctaacagc^? Scagccaac actggcagcc ctgaaaggtg tttccagggc tgtggtttct 27420 
SSSc acagggtgea ggcctgggca cgctggtcgc tcctacccta |^ctgccj 74 
caccctggct cctgtgttta tcctggagag aataagaagt ggaggctgga Mcccgggcg 
S2!£ cttcacacac attctcagtg ggccctgctc agggtgaggc g«agggtgg 27600 
acaccaacaa ggtgtgctca gcacagtccc atctccgcag agaagacagc etctgeaaag 27660 
?agggagtcc ggStctaaa gctccagcta accaagactg gcacgaggtt ccactgcagt 27720 
gg???g?aag gcactgccac aggagttccc ctcaggacta agctcactga tgeccaagag 27780 
llccllctcl Lcctcagga ggaagaggat gtcttactga <=ttaaaatag aaagaacatc 27 40 
tgagactcag agaggtaaag acctcaggtc tggggtcaga aagcaagttg gtggccaagc 
tgggacSa a^cagacttc atgtcccctc ctacctgcct cctggtcccc ataaacagcg 27960 
cSLtcdt ggtgaagagc agcaccagcc tggggtaaat -gggggece tgeccaggag 28020 
caccctacca cgtggtggga acccagcagc ecagaagega tgtccacccc atccctcagc 
cacgcccacc c?ag?c?aat tctctcctgt ggagtcctgt gtccccatcc tgctgtatgc 28140 
ccalggtagc ttctcgccac accaccctcc tcatcccagt gcagggagca gtactcagtt 28200 
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ctagatgggc tggtggagcg gggatccagt taaaatagaa acgtcctgat gctttttact 28260 
ttc^gaagg gaagactgtc caggaagaga cattcccagc ctcaggttag tccagcttca 28320 
ggaggcctca ccagtgtgaa gtcccccggc ctcagaaccc tgggagagct 0«catttct 28380 
?atc?gggct gggttttgtc cccaaggcat agcatcccag agacaattga ^gtctcaat 28440 
atttgSaa ccacaggaag aaagctaaaa gcccaggctc ctgctgtccg agcaaggagg 28500 
tgggccttcc atagaagagg cacaggaagg gaaaggacga ggacagaaac cctgtgtatt 28560 
gaJcaactac tgtgtgtcag atagcacatc aagcacatgc attttcttct jaarttctca 28620 
Lacactccc taaatacgta aatactttta ttttttcaat agctgaggaa 3=tcagagga 28680 
attaaaatat catggctctc agctaataag atgatggtat cagcattcat tctaatctag 28740 
gSttctgc ttcSaaggg caggcttgtg ggccacaccc gaggcagcct ctcgtflgccc 28800 
cagtgggtcg gagctcactc cattgtgcat ttccaggcac tttcacatgc tctaagagat 28860 
ggat?gaaga gagcttggtc ccaccaaaga ctcattttct ctettttec. "cttagttg 28920 
altttltacc ctgggaaccc aagaaatttt ataactgagt tcttgctttt Jgcttatact 28980 
attacctgtc ctgcacagaa ccacacattg tggtaacttg tttgatgttt ttacagatgt 29040 
atgtcttttc tccctggtgt tagtaaagta cctggcacat agtaggtgct euta^t 29100 
gtggaatcaa tgaatattag ctcctcatta tgcttctttc tctctgtata tcttccacag 29160 
gSatagat cagtaagatt ctcccaaacc tgatcatgtc tgtgccgttc atttggaaac 29220 
attttatgtc ctcttcctgt ggttgttctt agcccatcct tggcatcttg ""gttttc 29280 
aaattgttta tgttgcagat cttggcttcg ttaaggagag aacatgtctt gcatgggaat 29340 
aacttgcgca aaatlatttc acactcagca aggagcttaa aatgaagtca aaaaaagctt 29400 
ctgagcagcc atgtaggttt tacaaagtcc acatgccaaa actcatgcac "tagacgcc 29460 
?gatcaccag acagcccaac actctttcag aacctgttta ctcttattct aggtcaatgg 29520 
c?tcatata? catatagtgt cttcctatat gatagtaatg acatcttagg "caatccat 29580 
tgaaaaaatg ataagaaatt tcccatgaaa ttaacaagat ctttaaacaa attatttcgt 29640 
aaatcacagt gcatttgcat atgtgaaaga ctttagactt attcagtcct <=aagcaatgt 29700 
tgccttgcag aaggctcatg gattgggcct gtgtgaaact ggtagatctc agcatttctt 29760 
cctctgttac ctccatagaa gatggaggtt gctatttgat gcaagtgact ^gaggaatc 29820 
atgttatagg gttaaacttg aactttcttt gtctctttaa agtgggtaat ttacaagctt 29880 
SgacttS ttttettttc acactcttca gatggattgg aacacaatgc ctgtcaaaac 29940 
tLatggctg aaagccaaag tccgcttata accagatgta atcagacaca Qtagaggcta 30000 
gtggttatga ccttccactc cagaaccaga ctgcccaggt ctaaatgctg fttcaccac 30060 
?g??agctgt gtgactttga gaaaggtaga aagcctctct gggcctcagc tccctcatct 30120 
gctaaatggg aataacaaca gcacctgcct taaagggttg tcatgagggc taaatatatg 30180 
agttaatS caaaaggctc tcagaatagt gccttataga tagaaaaact ctttatgtgc 30240 
catccagcat tacgaatatt ttctttttat tacatcaaac ttgatcacca gaacttctag 30300 
ctcccaagag atcagaagta agtcttaagg gggagaaagg cacacatcca gaggcagaca 0360 
ccaataagaa gacaacgcat agtttaacag ggaggtggac actggaagca agaaaagcag 30420 
cccaagaact ?caaagccca gcacgccaag ccatgcaatg cggggcagac agcctctgac 30480 
aactc?gagg ctgtaacctt gtcctgcaat gttcagtaat tattcagaat ^tacctctg 30540 
aatcatcagg gaaaggttat atgacgttaa aagtgttccg ttacaaggtt ttctgtcttg 30600 
aaaatctt?? LtaaLatt gtttcaataa aagaggtcag ctttctcagc tctctggtgt 0660 
gccaggtgcc attcactaca ttgcaggaga caagcagcac tagagtactc actagccttt 30720 
cctgaacLg gaaaatgatt tgcacacagt tggtgtaatc tgtgtggatg catttgatat 30780 
ttggtgtcag actattgagc agacaccacg gccaggtagc ccctccggtc tagcctttat 30840 
gggggaaata taagaattgt aagacaaagg ccgggcatgg tagctcacgc ctgtaatccc 30900 
aacactttgg gaggccaagg cgggcagatc acctgaggtc aggagtttga gaccagcctg 30960 
gccaacaSg JgaLcccJa tctctactaa aaatacaaaa aaattggcca ggcatggtgg 31020 
LtgtgccS tlagcccagg tactctgtag cctgaggcag gagaatcgct tagaacccgg 31080 
gaggtggagg ttgcagtgag ccgaggtggt gccactgcac tccagcctgg ataatagagc 31140 
gagag??tg? gaaagaaaga aagaaagaaa gaaagaaaga aagaaagaaa gaaagaaaga 31200 
aagaaagaaa aagaaagaag gaaggaagga aggaaggaag gaaggaagga aggaaggaag 31260 
gaaggaaaga aggaaggaag gaaggaagga agggaaagga agggagagaa aagaaagaat 31320 
tgtaagacat ggaccctgcc cttaagtaac ttgtaatcta gagaaagaga ccttgaactt 31380 
c?Sggctcc g?ctataggt aatgaattga aaactgtgct aaccatgagt cttacagagc 1440 
agaagataat tgggtgtcaa tgtgtgtggg aaagactaaa tatgtagcag g<=ataggaaa 31500 
tgaggctcag cagaaaaaaa caaggcttga tgcagatcag ggcaatcaag aaatgcttca 31560 
tggaaaaaga tggctatgat gtaggcactg aagaactggt agaactcata caggtttggg 31620 
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ggagagaaaa cccagctgga cgggcaccta gcacaactgg -atgcaggg ^agcatga 680 
gcaggtcatg ttcccaggcc agcagcaatg ccagcatgcc «9 aa «9 a 9 ;^J tggt 3 1800 
gaagcactaa gacatgaagt ctgaaagtta Sgaagaggcc aactttagtt tggacgtgg ^ 
catcagtagg ggccgagaaa agtatctggg "ggagaatg |«tcacaga ate gg^ ^ 
aattagcaaa gtccagtcag gctgagctac gtgcctgtag acaccacggt y yy 
gScaggtc ?ccctaactc tggtccccag gtgagcagga aagacaagac acctaatctt 319 
gggctcccca agegaggget tacccccatt gccttccctg 9»tgctccct ^cccttcct 
cSccaccct gcctgacctg gtagggtctg tgcagacacc "ctgtggga ^ 
cagctgtttg ggcaggtgag tcagtcacct gggtgtggtc ta ^cccagg cccc g gy 
agggaagcac catctcttgc agtagegetc gctttcctgc «tgcctgtg jcattggctg 
t??actccct cccagcatag gctcttcctc accccacagc aa ^"ctctc Jtcctccc 
tacctgaggg cctgggccaa tggacctttc teaaagectg 0«ct«ccc 32400 
tctggttcct ttctctgctc ttgtgaaact ^cccagttct ggggcagat gece gg g 
cagcagcacc aagcaagtag ctacaggcca aaggccctgg **«cactcc tgccg g 
ac?cagcaag ccacagccag gaggtctgtt tgcccagccg "gtgecagg 'acctttget 325go 
cccagcatcc cctccacccc cacagctgcc ccagcacagg gggcaggca g ^ 3264Q 
ggtggtggtg gggctctcta tggccccaca -ctgattag tggetgg^ ^ cttccatgg 327 00 
gattagagct gcaaggcctc accctttggg gcccccaaga gg « accaaagagg 327 60 
acagaaatgt caaggctgta catgetggag WW JES gacagccacl 32820 
tctagtcttt ctatattcca cagtcccatg tctggaaacc tggatgtgga ga J 
tagaggagtc ctctccacat ctcacttcca gegctatgag ^<*ctggca tcctctctt 
accc?ga?at cttcttcagg atcatggaac atcagggtag 33000 
r t tag?gagc atetgetctg ggecaggcat g-tccagtt ctcaaatcag ttgatccttt 330^ 
gaggcaggta ttattacttc ccccacctgc a ^tcaacac ^acagaca ccaaatctct 33 120 
actttatgga ggaaggtaca agaaaggaac cttggaagaa ^taca^gg 33180 
cattttacaa acaaaagaac aaaagcccag agagtttgee «aggtccca * 
ttgagaaccc cgactcccta aageccagat catcccccct =tcaaatcct ^ttt 
ttcttgcatg tgccttcctt ttcaccatag caaacccaat "ttcttcac 
gggagtctcc gtggcaggag gacccccgag gg^cccga J^aaagj ggccagccct 33420 
ttggaccttt acccccaacc gcaggaggaa ggtttcctgg aggagctget ggee g 
ccSactccc cttcccaccc cacagtcatt ctgacagatg £££££ 33540 

gagatgatcc tgaagcggaa ggaggaggag gecttgaagg a «gtctgcg ^"a?gac 33600 
?c?gaggagc ageagegcat cattgecata ctgctggjcg cccaccataa ^cctacgac 33^ 
cccacctact ccgacttctg ccagttccgg gtatgtctgc ^gctgggag 9 9 9 9 33720 
tccagaggag aagcactagt ggagccaggg -cagggagt agggacagag «ejm ^.^ 
atcctgaaca gaactggggt agggaeggag gctgctctgc «ctggcact 
gccttcctgt agaccttcct caaagecatt cctatcagag ^cagggeca a |gaggaag ^ 
gcaaccccaa aatgtgggtc tgagacccca tctttccctt c««ectcca Lcttctctg 33960 
atgatggtgg agggagecat ccttccaggc ^aactccag acacactccc J aggacttc I 34020 
gggactcctc ctcctcctgc tcagatcact gtatcacctc ttcaggwg j£ tact 340 80 
JEctccat. gagtaaggga gegggggega mto«oc J^gccc gcgSKgca 34140 
ggatggaagg aggtggaagg ctccctaatg 9aaacttaca ^atactgt gege g 
gcgtcttcac aacagcccct ctgttacaga aaggggtgac tta «caagg 9«c ■ 
^aagaggc caagctggga "ccagctgt gtagcatcag c= cccgggc -atgctgtt ^ 
tcctctaagc caggcttcag cccatggccc cctccgtgga ggegae g t 34380 

tgatatttta atcctgggcc cttcagaagg tgaaatttgg a 9^gaagg ^ ggaggacc 34440 
ggtcctattg aggtccacct tccacttgag «=tctggggac «=tctggcc ^ 
tgtcccctcc agctcagctg agagtctggg aggcatcatg etttccttcc zczc S6Q 
tttttttttt taaaaaaaac acatatgtat atttagaaaa g aaa "^gc ^ a ^ a ^ 34620 
ctgatgactt gctttttttt atatggcatt gtttttccat -cagttagt acgcatccag 3462 
aatataattt ttaagggctg catagtattc tggaatacaa taatgtacct jatcccct 
cattggatat ctggattatt tctcagcatt ttaataagaa aa «^atac "gtagee 
atatttacac ttatcggaaa ttttccctta caatgaattc "ggaagtgt ^etacegg 
caaagagtac acacaattat ttgactaatg tcaaatagct "ctagagta jcttcag 
tgtgcacctc ctttagcacc ccagccctca taggcattgc etrtttect J«tc 34g80 

aaatactggc atcaatattt aaacattttt g tct ^99" 5?ttttttcc atgacttgat 35040 
gttctacact gcagttcttt gaccattagc aaggttgaac atttttttcc atgac g 
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35100 



gggtcccaaa ttctttcttg attgagatcc ataggaacag cacacagtct gcttgaggaa 
gtctcattgc tctgagtgtc tctggctctt tgattttact gccttatgct ^gaaagag 35160 
gcagagagag tcccagaggg aagcctgggg ctgaagggtg acctgtggag tcactgtggg 3 5220 



gcctggtcca agtatcctta aatagctcct tctcttccct catctctccc agacatgatg 35340 
gactcgtcca gcttctccaa tctggatctg agtgaagaag attcagatga cccttctgtg 35400 
accctagagc tgtcccagct ctccatgctg ccccacctgg ctgacctggt ^gttacagc 35460 
atccaaaagg tcattggctt tgctaagatg ataccaggat tcaggtaaga aacttctgca 35520 
atctctgggg aacagagtca gagtcctaga ctgagctaca agaagggttg gagatcactc 35580 



atccaccdut uuluuul-ui_»_ _ ^ - -jcinn 

ggctggagtg cagtggcgcg atctcggctc actgcaacct ccgcctccta ggttcaagcg 35700 

a?tctcctgc ctcaacctcc caagtagctg ggattacagg caccagacac cacgcccggc 35760 

taatttattt atttatttat ttatttattt atttttattt tttttccaga cagattctcg 35820 

ctctgatgcc caggctggag tgcagtggca ctatcttggc tcactataac ctccgcctcc 35880 

cggg?tcaag tgrttctcct gcctcagcct cctaagtagc tgggattaca gutgtgggcc 35940 

acSagcccg gctaattttt ataattttag tagagacggg gtttcaccac gt ggccagg 00 



ctgctctcga tcacctgacc tcgtgatcca accaccttgg tctcccaaag tgctgggatt 36060 
acaggcatga gccatcgcgc cctgccctaa tttttttatt tttagtagag -ggagtttc 36120 

36240 
36300 
36360 
36420 
36480 
36540 
36600 
36660 
36720 
36780 
36840 
36900 

ataaaCLaqc u^ayyuyuyy*- *.y . -2, 3 - — o/rocn 

aggagaatca cttgagccca ggaggtcaag gctacagtga tccatgattt caccactgca 36960 
ctccagcctg ggcaacagag caagaccctg tctcaaaaaa gaaaaaaata aagaccattt 3702 0 
y a a = . . . , ^«-^ t.r, a «Ata^hr t-antereraaaa 



gccatgttgg ccaggcttgt ctcaaactcc tgacctcaag tgatccaccc acctcagcct ^ 

ggagttccag accagccuga ucaa^aL Q y>. m . 

ataaattagc caggtgtggt tgcacatgcc tgtagtccca cctactaggg aggctgaggc 3 6900 



cccaaagtgc tgggattacg ggcatgagcc acagcagcca ^tccattg cttctttaaa 

agtggcacat gcctatccca acacuuuyay ovj^^^a- = " . .;„ f , , fiftA o 

ggagttccag accagcctga tcaacatagt gagacctctt ctctacaaaa aaaaaaaatt 36840 



uwUaday i-y>- uy yy a. y 3 3 — ^ — 

atagagattc agaccctacc ctagacctgc gaaatcagaa tctctggcgt aggcccagaa ^ 

atatgaccct ggcatccttc accaaao^L ^^.---^^ ~~ i fi 7ar) 

agtggcacat gcctatccca acactttgag agactgaggt aggaggattg cttcagccca 36780 



atctgtattt agaaagtgca gcctgtcttg cgttactctg caggccagca ctggagagct ^ 
tggccatgta gacuugugaa. auciy LULayy 

atatgaccct ggcatccttc accaaaatgt acatttaaag accatttcct ggctgggcac 36720 



agtccatccc cgcactttct ggatgatggt Jtggaagccc agagaggtcc aatggccagc 

COatatgatt cctccacacc ccaau^wya ja a ^^»"-a — »-= =- -icccr 

tggccatgta gacttgtgaa acagtctagg aatcctggag agagataggt ttactggcat 3 6660 



caggatccct tccaggtgtt ggagccagca tgtcagagcc aggcctagaa ctcccagctc 
ac^ctgtgt tcactccagc tggcttgact ggaatcctca tattatctct "aaattcaa 36540 
cgatatgatt cctccacacc ccaactctga gagcagaatg aagtgataga gagaagggct 3 6600 



CLCCaqcCLq yyuaauayay 3 - . -%n r\G(\ 

cctaaccata ctgatacatt tttgccaaaa tatataagta taaggagttc tactggagaa 37080 
gggatcctcc tttatcaatt cattcatata aatttcattc atttattcct fgtttcatt 37140 
gttttaacac tagtactgta tataatactt atatttaaat actcatgcag tgttaatttt 37200 
ttttttcttt tttgagacgg tttcgctctt ttcacctagg ctggagtgca atggcgcgat 37260 
ctcagctcac tgcaacctcc gccttccagg ttcaagcaat tctcctgctt ^gcctccca 37320 
agtagctgga actacaggag cgtgccacca tgcctggcta attttttgta ttttttttga 37380 
gacagagttt ccctcttgtt gcccaggccg gagtacaatg acgcgatctc aacttactgc 37440 
Lcctctgcc tcctgggttc aagcaattct cctgcctcag cctcctgagt agcagaaatt 37500 
acaggcacgc accaccacgc ctggctagtt ttgtattttt agtagtagag ttggggtttc 37560 



acaggcacgc accd^auyu ^^^^-^ ^ w - - - ^ . ^ , 7nn 

accatcttgg ccaggctggt cttgaactac tgacctcagg ^gatctgcca ^^cagctt 37620 

37740 
37800 
37860 
37920 
37980 

a^acaataga gtattgacac atttaataga ugtgttggga aatggctata tttatgtata 38040 



cccaaagtgc tgggattaca ggcatgaacc accacgcccg ^atattc ^ttttttttt 

agacagggcc ccaccgtgui. ay--'-=aa"-a »■ s> = ■- - ' 17 ,» n 

gtctcggcct cccaaagtgc tgggattaca ggcatgagcc actgccggcc aatattctta 37 980 



tttttttaat tgaggcagag tctcgctctg tcgcctaggc tggagtgcag tggcatgatc 
tcggctcact gcaagctccg cctcccgggt tcacgccact ctcctgcctc agtctcccga 37800 
gtalctggga tgacaggcgc ccgccactac gcccggctaa tttttttgta "tttagtag 37860 
agacagggtt tcaccgtgtt agccaggatg gtcttgatct cctgacctcg tgatccgcct 37920 



aaacaatagd yuauuyauau «wv.^— w- 3 - -2,-=, = = - -ao-inn 

tttgtatctt cattcttccc caaagttcat ttggtatatt gccataaaat acataaacaa 38100 

tatggttgag aaagagaagt aaatcaatct caagcaatgt tattgtcttt caagtagcag 38160 

caatagctgt atttacggca gaaggggcaa aatgcttcct agatactaat gctcagattc 3822.0 

agtgctggaa tatggggagc tggaaaatga gttaacattg ccggctctgg atggaaacag 38280 

attatgaggt gccatatatt ggtgtatggc cctcttagct gtgtagaaaa gccatgagtt 38340 

attgccgaaa ttaatgcctt gccagtgaga tgatggtcat tcacagagct aaacccagaa 38400 

ctttccagtt tgtttctgcc ctgagaaaac tggctctgtg ttattttatg cctctcacca 38460 
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acccaaataa cagaaatttt tcgatgctct tcccct«« SgJ 
aagagaaaac tggcagacag tgctgagaca ctcctaccgc aaatcttgtg 38640 

tgataggagc gagggcccct ctggcaggca ^aagcagg agcaagcgac ^atcttgtg ^ 
tgagcccggc attgctctga 0cc«gggtt taccctcaga « a 38760 

acacattccg tagagcacaa 9"ccaactc . «tcc tccac 9 ^ cacagaagca 3882 0 

aactccacat attccaaagt cttgttttgt 9taaacagcc 999 atcctt ccct 38880 

ctcggcttcc atcctcatgt caggcagcag tccttgtcta ""99 gattccag 3 8940 

gctctagtgg ggagtaggac agagggcccc cacggccctt tccagataca gtgattc g 
gttcagtgat tccaatggtg 9ctgagattg "tacacggg ^agctgccc ^ 39Q60 

gttactcatt aaatcggatt accccaatgc tgcccccttc a " aa g9 39120 
aatttctccc atgctcaagg cccctatcca "gccctccc ^catgtaccc gaca 
agcactactc tcagtttctc ttcccgaggt taagttgaag tctgccctct tccttt 
atgttctcct ctgtccccta gtctgtcctt 9caactcatg 9ctaaagtga ggta g 
gcaggtacag gagctgccca gccattgatg "aaatgggt taaactgatc ctgaa ^ ^ 
tagggttggc ttctctgtct tcagtatgac "gagaagtc ^agagcag gg 8 3942q 
atgaaaatgg agcaggcctt gctaagagag ="gcaggga "^ggtatg 9 9 3948Q 
gtgactggac agaggtgatg ctgagcctgg a ^ggagccc J"««wc £ J" 
cccagggtgg gccagcccag tagctctctg 9"ctgctgc "tccacact 9999 3g6oo 
attgttccaa gacatagaag aacagtggct 9catccctgg ^gctttga 9 
gcaggcaggg gcggagggtg tggggaaggc aflgatgagac "ctgtgtgg 9tgtg 9999 
gcacaggatg agtctccagt gggggcatga 9accaacgtg 999«gggct JOT 39?80 
ttcttggtgt gaactgtgct acagtgtggc cttggcctgc ^tctcctcc 3g840 
cccttagcct ctcagtctca ccccacaaat ^ccctccct 9«ggcactg J 3990{) 

gcatggagga ggtggcatca gcagcagcat ^aaatggcc ^agcagcc g ^ ^ 
ggacttggga cccccaggct tcactgacaa gtaaagtaca "agagacca ^ c 400 20 
gctgcagccc tgccctcttc tgctaaatgc cttcaccttc »ttgceattt "atacctag 
Lalgagccc tgggggttat ojtjcttect tcgtgctg g cectttctcc acattcattt ^ 
cttcatccat ccaacaaata gctttcttac ataaa "?tg tataaacaat 40200 

agacagtccc tggcatccag ggatttggtg tctgatgaaa jagatagaca tjtaa 4Q260 
tgctgcaagg agataagagc cctgctacaa gcctgctgga 99taccgtgg gaa g ggg 
ggggagggga ggggccgggc tctgcctgtg 999^999^ | a ^ taa 40380 

tccagtcaca tctcgggtgc ccagaagcgg <*gcaggcgt 9 aa 9 a «9 a 9 9 999 9 
atgtlacaca ggtgagggag ggggaacgga 9ctgtgctgg tgcctatcat =9tggaa 
gctctcttat ggcttcccct 9taactccac £ctjc££ g gcSgggc agtcatt?gg 40560 
cctggctgtg agctgtattt agaaaggccc tgtatttcca ggccg ggg w 40620 
ggtcgttttg ggtttgtgtt cctagcagca ggatgtctgg a ^ a " aaa 9 40680 
a^taaaacct ctctggcctg "tccatgga ^tjgttc a ^9ctggcc ^9^ „„„ 
gtggggcact gaacaaaagg ctatgtataa agttattcct ^cagaa ^ 
caaaaattgg aagcaatcaa aatgttcaaa Saataatt 40860 

ttagagtata ctgttatgat gtaacatcat 9caaccctct aa 9 aa ^999 cta^ 
ttgagtgata taggaagtag gataaagaat tagtataagc tccagtatgt c J 
ctcectetct ctatgtatat ttgtgggtat atatatattt 9catagaaaa weagg 
ggtgccaggc acggtggctc acacctataa tcccagaact ttgggaggcc Mtggg 
ggactcactt gaggtcagga ttcaagagca gcctggccaa "tggtgaa 16Q 
actaaaaata gaaaaattag ccaggtgtgg tggcacatgc ^gtagtccc 4n20 
caggctgaga caggagaatt gcctgaaccc 999aggcaga 99tttcagtg ag g g^ ^ 
gcaccactgc actccagcct gggtgacaga gcaagactgt cjcaaaaaaa 

Lataaataa gaaaaaaaga taggaagaaa a t a c9=caaa ^tjaagtg J 4i40Q 
caaatttaat ttgtttttac atttttatgt a "ttccaaa jatttgataa tgag 4i4go 
ttacttgtat aatgagtcaa aacaaaaatg 999atggtgt "atttttg J 4152Q 
tggattgagc atctagagaa aagtgacaag 9atggtgaga tgttagacat ^9 
gactatctga aggaggacac ggcagttttc =""taaaa aa "« Laaaactgt 41640 
aaaggaagtc ccatggctag tggagaagtc tggttctggg "^"gagc a " « Q 

~ sssa usss i Ss :s 

SSSS'SSSS SSSSS 2KSS S55S «»» 
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tctcatttcc caccatctat cacccattga tacaacactc tcatcagtta ^atcagctt 41940 
cccatcttta tatataaaca tgcagccatt gacggggtga cagcctatct gcagg, *tc 42000 
caggaggaag tagacagtca ggaagagaaa gggagtaaaa gccagaagca agctgacttg 42060 
tgagccctgc cttttcctcg ccattgttca gacaagccca ttcctgactc ^atagtgg 42120 
aac?agtcat tggcctctca aatcatcaac gcatctctat tgatcatctt gtgctgacgg 42180 
cTclTggtc agcgtgtggg caacagtaag gtgattaaga ggaggtgctg g=ccccaagt 42240 
aacttaSaa caagagtaga aaacaagtgg ccgggtgcag tggctcacgc cgtaatccca 42300 
actccttggg aggctgaggc aggcagatta tctgaggtca ggagttcgag accagcctgg 42360 
Sacatggc gaaaccccgt c?ctactaaa aatacaaaaa ttagctgagt gtggtggcag 42420 
gtgcc?c?aa ?c=cagctac tcaggaggct gaggtaggag aattgcttga acctgggagg 42480 
?ggaggttgc agtgagccaa gatctcacca ctgcactcca gcctgggcaa cagagcaaga 42540 
c???gtctca aaaaaaaaaa aaaaaaaaaa aaaaaaaagg agtagaaaac aagcatgtaa 42600 
agagSagaac ^ggaggagac gggcaaaata agagcaccag caatgttcaa ^catcacaa 42660 
Sacatggcc cSactgtgc taaagagtca gaaggtgcgg ggctccagtg ^aaacacag 42720 
tgga?tclgg accagaaaaa caaaatggag aattagaagg gtattcctgg <=tggagctgt 42780 
ag?atgctga aaggcgtggt gatggctggg tgcagtggct cacacctgta accctggttc 42840 
t?tgagaggc caagatgaga ggatcacttg aggccaggaa tttgagacca S^tgggcca 42900 
catagtgaga caccatccct acaaaaaaaa tttaaaaatt agctaggcgt acacctgtaa 42960 
S2t ttgggaagcc taggcaggca gatcacaagg .tcaggagatc 5agaccatcc 4 020 
tggctaacac tgtgaaacct cgtctctact aaaaatacaa aaaaaaatta ^^ggccatg 43080 
gtggcgggca cctgtagtcc cagctactcg ggaggctgag gcaggagaat OTcgtgaacc 43140 
^gggaggcga agcttgcagt gagccgagat cgcgccactg cactccagcc tgggcgacaa 43200 
ag?gagactc cgtctcaaaa aaaattagct aggcgtgatg gtgtgcacct gtagtcccag 43260 
c?a?t?agga ggctgaggca ggaggactgc ttgagcccag Sagtttgagg ctgcagtaag 4 320 
ccataatcat tctgttgcac tccagcttgt gtgacagaac aggacactgt ctctaaaaat 4iJ«u 
acSaXaaa gaaattagct gagcatggtg gcgcatgctt Stagtcttag ctattcggaa 43440 
ggctgaggtg ggagactcac ttgagcccag gagtttgagg ctgtagcatg <=tatgatcat 43500 
aLa?tgcac "ccagcctca gcaacagagt gagatcctgt cacaagaaaa aaaaaaggca 43560 
cagtgagaac acacagcatc tgaatgtgga gtggcatgat gctgctagaa tggaaggttg 43620 
gtggag?tta ccatgggaaa gggagttgga atgagaggtt ggagccaagt tagggagtgt 43680 
ggg?c?gatc ctagggtgtt tgagagtcag tgaagatttc tgagtgcaag ^=^tga 43740 
cctgcagcag tggtaagaaa gatgaatgag agactggaga gacacaagtc tgggattcct 43800 
gtaagaggc? a??ggaaaag acgctggagc tctgaaccag ggcactcctg ^aggagtgg 43860 
gaataagatc acgggcttga gagacatcct agagacagag "ggctgaat "actactga 43920 
gaaggactgg aggacagtag gagggagagg aggagaaaac ttgggtgttg "gaagatac «9» 
catagcccta ccttttgcag accaccatat tcatgcctca atgctgggaa cttccctggg 44040 
ctcSttcc tgtgccJca? agctctggct gcttggtctc tgagtttttc ttgtcttagt 44100 
aactgagcta cttcacttct ggccttggca catgatcaca gtgttgaact S"ctctctc 44160 
aaggaacact cttgtccctt ccagccagcc tgcaagctcc tcgatgaaag acccagggtg 44220 
caSttggtg cccagcaggt gtatacctgt caaagcacta aactgatttg tgtggcttga 44280 
agglgt??ac tggtaa«?g Lctccttcc ctccctcccc tgcagagacc tcacctctga 44340 
gSSga" gSctgctgl agtcaagtgc cattgaggtc atcatgttgc Sctccaatga 44400 
g?ccttcacc atggacgaca tgtcctggac ctgtggcaac caagactaca ^taccgcgt 44460 
cagtgacgtg accaaaggta tgcctagact ccacctcctg gggagtcttt ttcagctccc 44520 
agattctggc tccacccgtc ctggggtttg gctccaatca gatacatggg agggagttag 44580 
g?accaaSg ggagagaagg gcgagggtca gacccatggg gttggaggtg ^gggcggc 44640 
tcctcagctc tgcccgcagt acctggccat tgtctctcac agccggacac agcctggagc 44700 
tgattglgcc cctca?caag ttccaggtgg gactgaagaa gctgaacttg catgaggagg 44760 
agcatgtcct gctcatggcc atctgcatcg tctccccagg tatggggcca ^agggagg JJ820 
agctcaggga Jctggggagc ggggagtatg aaggacaaag acctgctgag |^cagctgg 44880 
gcaacctgaa gggagacgta gcaaaaggag acacagataa ggaaatacct actttgctgg 44940 
?ttgcagagc ccctgtggtg tgtggacgct gaggtgcccc tcactgccct tagctctgcc 45000 
ttgcagagtg tgcaggcgat tcgtaggggg gattctgagg aactagataa g^^tcc 45060 
tggggccaca gacaggcctg cgcattccca atactcaggc tctgctcttg cgtgaactgg 45120 
g???aacatt cctgttattt gaggtttctt gcgggcaggg tacaaaactt tggagcctga 45180 
gagatggttc tgcctatata gtttacctga ttgattttgg aggcaatgtg cagtgaccct 45240 
?gacc?cttc cgctggttag aggtgagaag agggagaaaa ggccgaagag gaagttattg 45300 
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c£g£ = « J-J-J-t «3,0 

gtgctagcgg cctgcgccca gggatgcttt =«ggactgg agcaacaatt 45480 

K5S2 ssss ssss SSS2 5 sss JUS 

eke sss ssss ~ EE s;s: 

atagaaggag ggaagctgac gtggtctggg ctacagaggt agagtgttgc ^ggaatggc « j 
"tltggagg aagacctttt aagctgttat ccaaaggatc agtaagagtc tggcaaagat 45780 
agcagagclg ag?tccaagc agagggagca cagatgtgaa ggctggtggc ^gagagcat 45840 
ggcg?a?cgg gacgctgagg gatggacaga gcatggacag ggagcaaggc ^ggcaggga 45900 

SSSS SS 53S2 «S SSK SKSS 
b SSS SSSS SKS SSSSE SK5 
1 I SS2S S5SS 1= SSjS 

agSagccga cc^gcgcagc ctcaatgagg agcactccaa gcagtaccgc tgcctctcct 46320 

SSS SES2 HSK SSSSS 55 
EES =5=5 S=5 = =5= | = 
5S2S2 SSSS SS= SSK S| | J 
2£5S ESS 3ESS ~S 25S£ 3SS2 JSS 
2=22 2& SSK =SSS SS2S 
ESS 2S3E 22S= 2SK SSS SSSS 

SSgtcac caag??cLa gttcctcgcc ctgggtctaa ggggttggtt gaggtggaag 47100 
ccctc?ttSc acggatccat gtagcaggac tgaattgtcc ccagtttgca gaaaagcacc 47160 
Jgccgacctc ££tccccc ?gccagtgcc ttacctcctg cccaggagag ccagccctcc 47220 
c?gtcctcct cggatcaccg agagtagccg agagcctgct cccccacccc ctccccaggg 47280 
gagagggtct ggagaagcag tgagccgcat cttctccatc tggcagggtg ^atggagga 47340 
gaagaalttt cagaccccag cggctgagtc atgatctccc tgccgcctca ^gtggttgc 47400 
aacwccgctg ttcacccaca gggctaagag ctagcgctgc cgcaccccag agtgtgggaa 4746U 
gggagagcgg ggcagtctcg gglggetagt cagagagagt gtttgggggt tccgtgatgt 47520 
aoagtaaggt gccttcttat tctcactcca ccacccaaaa gtcaaaaggt gcctgtgagg 47580 
SggSSga g£atacaac ttcaagtgca tgctctctgc agccagccca »ec«gctgg 47640 
tgggalgcgt ?tgtccgttt actccaaggt ggggtctttg tgagagtgag ^gtaggtgt 47700 
gcgggaccgg tacagaaagg cgttcttcga ggtggatcac agaggcttct tcagatcagt 47760 
gc??gagt?? ggggaatgcg gccgcattcc ctgagtcacc aggaatgtta aagtcagtgg 47820 
gaacgtgS JSc-StS ?tggaagc t g tgtccttgca cctgcatccg tagttccctg 47880 
aaaacccaga gaggaatcag acttcacact gcaagagcct tggtgtccac ctggccccat 47940 
l^Tctclll attcttcagg tggaaaaaca tctgaaagcc acgttcctta ctgcagaata 48000 
gcata^a? cgcttaat?? taLtttatt agatatgagt tgttttcaga ctcagactcc 48060 
atttgtatta tagtctaata tacagggtag caggtaccac tgatttggag ^tatttatgg 48120 
ggggagaact tacattgtga aacttctgta cattaattat tattgctgtt £tattttac 48180 
aaaggtctag ggagagaccc ttgtttgatt ttagctgcag aacgtattgg tccagcttgc 48240 
tc??cagSg gagLaacac ttgtaagttg ctaaacgagt caatcccctc ftcaggaaa 48300 
ac^gacagag gagggcgtga ctcacccaag catatataac tagctagaag tgggccagga 48360 
caagccSg? gcgg?ggc?c acgcctgtaa tcccagcagt ttgggaggtc gaggtaggtg 48420 
aa?cacc?ga gg?Igggagt tcgagaccaa cctgaccaac atggagaaac cctgtctcta 48480 
??aaaaaSc aaaaaaaaaa aaaaaaaaaa tagccgggca tggtggcgca agcctgtaat 48540 
cSag'a" "ggaggctg aggcagaaga attgaaccca g^ggtggag ^tgcagtga 860 
gctgagatcg tgccgttact ctccaacctg gacaacaaga gcgaaactcc Q^cttagaag 48* 
?ggaccagga caggaccaga ttttggagtc atggtccggt gtccttttca ctacaccatg 48720 
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tttgagctca gacccccact ctcattcccc aggtggctga cccagtccct gggggaagcc 48780 
ctggatttca gaaagagcaa gtctggatct gggacccttt ccttccttcc ctggcttgta 48840 
actccaccaa cccatcagaa ggagaaggaa ggagactcac ctctgcctca atgtgaatca 48900 
gaccctaccc caccacgatg tggccctggc ctgctgggct ctccacctca gccttggata 48960 
atgctgttgc ctcatctata acatgcattt gtctttgtaa tgtcaccacc ttcccagctc 49020 
tccctctggc cctgccttct tcggggaact cctggaaata tcagttactc agccctgggc 49080 
cccaccacct aggccactcc tccaaaggaa gtctaggagc tgggaggaaa agaaaagagg 49140 
ggaaaatgag tttttatggg gctgaacggg gagaaaaggt catcatcgat tctactttag 49200 
aatgagagtg tgaaatagac atttgtaaat gtaaaacttt taaggtatat cattataact 49260 
gaaggagaag gtgccccaaa atgcaagatt ttccacaaga ttcccagaga caggaaaatc 49320 
ctctggctgg ctaactggaa gcatgtagga gaatccaagc gaggtcaaca gagaaggcag 49380 
gaatgtgtgg cagatttagt gaaagctaga gatatggcag cgaaaggatg taaacagtgc 49440 
ctgctgaatg atttccaaag agaaaaaaag tttgccagaa gtttgtcaag tcaaccaatg 49500 
tagaaagctt tgcttatggt aataaaaatg gctcatactt atatagcact tactttgttg 49560 
caagtactgc tgtaaataaa tgctttatgc aaaccaattt gccttatcct tataaggacc 49620 
ttatgggaga tgaatcatta ttacccccat ttgacagaaa ggatagcttg agcaatgcca 49680 
cactagcaag ggatgggatt tgaaccttca gcagctaggt tcagaagcca caaattaact 49740 
gctacattgt cctgcttcct attgagttgg gggacctgac agacgactga tggtcttgct 49800 
agctctctcc tagagaggag ataaaagagg ttcccattcc taaagcaggc cctgagccag 49860 
gaaaattaga ggtgctggac caaactgtgc tctactccca ggaagtgtgc agtcaatata 49920 
tgacacctac gtgagaccct caaaaatgaa aaccaaacag ctactggcaa aactgtgtct 49980 
gccattagag atggcggctg 

50001 tgccagtgac ctggaggatt acaaatgact gctgtgcaga 

50041 aacaggactc ctaaggggcc caacttatgc cgatgcactc cattctgctt cccaaggaag 
50101 tggggtttat gatgaagggt agcattgcta ggcacagtaa acaagaacac agcattgtga 
50161 tctgaaaata aggaaatcat gccagctaat gtattgattg aggataagtt ggcctgggga 
50221 tgtgattcac tctaattttt cagaaacatc tgaaaatatt tcaaaccaaa ggctaaaatg 
50281 tgtttcagtg ggatgagatg gacttagggg aattggggtt agaacttgag ggttattttg 
50341 tgaaacatga agggacttag agaaaggaaa tcaacagctg cataaatggg catgtctctg 
50401 gctggagaaa tgtggagaat ggagttctga tacactgtta gaaggatctt atgtagcatt 
50461 tttatagctg acctagaaga acacaaaatt tccaaggctg tgttataatg cgcttttcca 
50521 ggtaaaccaa gaggaatata ccccaggaag gttgcataat taggatcaag tgttttcaag 
50581 ttttcatatt ccaagctttg gttctatgcc tacactgttc aatccagtag ccactagcta 
50641 catgtgagta tttaaatgaa ataaaggtaa acatctagct tgtcaaccgc acaagccaca 
50701 gttccagtat ttgataacct cagggctacc gtaagagaca gtgcaaatac acaacattct 
50761 cttccttttt tctttcttct ttctttcttt tttctttctt ttttcttctt tttttttttt 
50821 gagacagagt cttgctctgt cacccaggct ggagtgcagt ggcacaatct cggctcactg 
50881 caacctctgc ctcccagttt caaaccattc tcctgcctca gcctcatgag tagctgggat 
50941 tacaggcacc tgacaccatg cctggctaag ttttgtattt ttagtagaga cagggtttca 
51001 ccatgttgtc caggctggtc ttgaactcct gacctcaagt tatctgcccg cctcagcctc 
51061 ccaaagtgct gggattacaa gcgtgacatt ttcatcatcg cagaatagtc tatggggcag 
51121 cactggtcta cacaatgcat tcttatctgg tactaattgt gaatgactcc atgaggatgc 
51181 tggcgtcatg tgcttctgtt gatctgtagg gcagaatggc cactaacttg acatcatatg 
51241 gaagtgctat agggaacatc ctccccttac aatgggctat gccacacctg gggtagttcg 
51301 aatgagtctg cttcttaaaa gagacataaa gcaaaaacac tgcacagacc atggggttga 
513 61 taggctcaaa gcatcatgtg gtataaatag ctcactggtg tgctaggagt attgattcct 
51421 ttagccctgg agcaagcaaa cagggcctgc caggagtgac cacagccctt caatttcccc 
51481 agcttctacc aggctccttg caggctgcct gtgcagtgca ggtcggtctg cctgccccat 
51541 ggtccctgca gatgacaaga aggatggatg ctgtctgaca cctccagcat ggccaaggag 
51601 atggctcatc atgctgacat cctataggca actagtcctc attgtgggca gggagcccgt 
51661 gaggctgatg gggagtctgt gctcctcaag acccagaagc acagcagggt gtggagcctg 
51721 tggctggcag ggggaatctg agagctcgct gctccagaca gctgctccga atctctgtat 
51781 gcacgcatgt gatatatgat atacgggatg gtgttgcaag ttgggttcca gggacgtaga 
51841 ctctgaaatg caggttgaag tgcagggagc ttgttaggga gcagtctcag gattatcagc 
51901 cctggtggaa gggaaagaag tagaattagc agtgggagaa gttgggctgc aaagcagtct 
51961 cagtgaaggt ctcaatcaac ccgtgtgggg atctctgaag ctgggatggc cctttggatt 
52021 gccccaagat gaagtgaggg agacacttct atattcctgc atcaggtagt cattggacgc 
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52081 aggctgttcc ctgaagagca tgtgatttca ttgacatgac ctcagctagg ^gctctttt 

52141 cagcctgtgg cccataggac atgtccataa TOTOtgtttt ="cac«^ 

52201 ggcgagcact tctggagtga gctgctctgg ="ggggaga JjetW^a ' 

52261 ctctcctgtg gctctatcca aggagagtgc ^actccaaa TO OTWJ 

52321 cctcagttat ggattagctg OT"attttt "taaatcat ="gag cccccaaagc 

52381 ggtgctactg ccctacaggg .Ujc «J £S£cK Stgagtga gattcagcaa 

52441 cccaatcaca tcccccttcc accctttctc ^atctccacg g » « 

52501 ggctctgagt ctctgctact gagggcatct TO^ggtgctt jcctctcc J 

52561 catggggtta gggatctgct ctctggcttc tcctcccagg caacaggg g 

52621 tctcacacct cacccaaggg cctcccaggg tcttgtgccc cggg g a tagtcct 

52681 gtgctgacag tgagcgaggc tgcaggttcc "ctgaggtc "^caagt g g^ 

52741 tccagtgttt ctaaccagcc -accaccga TOtcagtgct ggggat gg £ a 

52801 gacagtcgcc acccccaaga aaagcactgt TO^gtgggag g v taacagt ta 

52861 tgagtactag gcatgccaag tggaagctgc ^gttaa "jgtc g 

52921 acaagtaaac tgctgtctcc =aggcctggc tctgccattt gcta g taatagtacc 

52981 caagttactt aacgtttttg ^ctcagtt ^tcacaga ^gg aacagtacct 

53041 tacctcatag atttgctgtt ffttgtg^t -tc^gta agatggccaa 

53101 ggcacgtagt tatcaatcat ^S^ggcc cccaca ttcc gacctccgat ccctgatggg 

53161 ataagttctt atcaaggagg tgacattgct ^acattcc ga | cagctt cttg 

53221 ccctctagat tcactccagg ctgatttttt TOTO^cctc ^tccgg g ^ 

53281 gtgctaggga ctcctgctcc atgatatcta «agaactga 9 9 9 gccgaaagc t 

53341 cctggccacc agggggcagg tgtgccactt aataaaccaa s» 

53401 gcc?ggggag aaaagtgtgg gaaagaggtg TO^agatagg ^atataaatc J 

53461 ggaactctag tgactactgt ccccaacttc "tcagtcat 9"cttca » 

53521 aatccttcaa caatcaccaa cacctggact tcactacatg ^tatttut atcaagacaa 

53581 taatgtcagt attctctggc aaggggtggc "atgcccag ccctgcttct 

53641 gtttcaagaa tcgggtttga tcgattcatt tatccccatg Jttgttgg J 

53701 ctgatgaggt ataaacccca ccatgatctc "cagtgtca tttgtct g 

53761 tgaaacttaa ccgaccaccg tgtctgggta cgtgcagttc tccg g g a 

53821 gcttgcctct aaaccagagt "ctcaagca "tgggtcct TO-tcc^ ^ 

53881 aaaagaagga ccccaaagaa cttttgtgtff atggca ataa tgaatctatt 

53941 agaaattaaa acagacattt "aaagtgta ttctttaaat aagtaaaact 

54001 aaaagttaga acaaataaca catttttttc "taaaataa » gtctggttta 

54061 aatttaatga caagacagta "gtttcaca g"ttgcaaa tctcttta g * 

54121 gtagaaggca gccagattct catattggct "tgcattca acctgtt g ^ 

54181 tcaagaagcc tccggaaaac tccactgtac acttgtgaga aaacgg g aacaccttcc 

1*241 aataatgtcc ctgctagaaa atgaaatgca aacagactta tgcaaattta aa 

54301 tttcaacttc agaacctgtg aagttaattc -tgtggctt «gaaacttc a 

54361 ctctccctaa agtgtctgcc acatccccct ""ctgtac "gg agaaagagag 

54421 tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg tatgtgtgaa agag gg tcaa 

54481 agagatggtc tctctgtggc ctaggccgga ^gcatgatc atagc 9 caccggcac 

54541 actcctgggc tcaagcaatc ctctcatctc a^ctcctga gcag gga t 

54601 actcagctaa tttttttgtg ttttgtaaag acgaggtctc ^ctatgttgc TO^ 

54661 cctgaactcc tgacttgaag <=aaaccccct «="cctcc caagc gg c 

54721 tgctggggtt acaggtgtga gccaccgtgc ctggccacca atttg actggcc tgc 

54781 agaatgtagc atttgtccct ctttatattt Jtctgatttt * ctgctcttgc 

54841 tcgaatgttt tgaatcctca ttttgtcatc "gtattctc • agc caaagac 

54901 atcttccaaa agctaggtct gcagaccata "cagagttg actgaga g 9 

54961 tgtgtcctct tgcaggttaa <=attagctca gaaccagaa TO«tttgg 

55021 aagacctcac cgataaggaa gggaagcggg tgggtaatga 9^9 9 aCgctgccac 

55081 gggagtcatt ggaaagactc aggtaccaca TO^tgcggg g-cttgtca • 

55141 agcccctccc tcctcaggac tcaacagcct =^"caagt 9^ 9 t aa 

55201 ttagacagat ctgagccaag ggtcacagat ccagggttat "gatctagg gg « 

55261 ggggtggatc aagtatcaaa tttcaagctg TO"gttctg «ut£tet g g gg 

55321 ctgggaagga aggcatggcc tcctagatac tggttgctga ga J tt ggtg 

55381 gctcccgtga gctcctgggg gtagtgggca gagctccccc gtagggcctc 

55441 gtgaaaggag aagtcacaca tagcctggtc gacagccctt atttagctcc gc ggg 
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55501 cccgctgcac tcttcacttg cactcagaag cctactgggc ctctggaaag 3«catgcca 
I 5 561 ccc?gaccca atcccaaatc ctggctggac atggtggctc ^gcctgtaa cc^aacact 
55621 ttgggaggcc ggggagggag gattacttga SSfccaggatt tcaagacc-g ^tggg 

KS S3SE SSSS = S2SSS E5SK £i 

| 5 801 g?tgagt?tg ?aatgagcca tgatcgcacc actgcactct agcctgggca atagagcgag 
55861 Igcctltgtl aaaaaacaac aaaaacaaaa gaatcctgca fl«*«tgtg 
55921 gLgccggca tggggctagg gccaaagtga gggcaggtgc -caactttg teuctcctg 
55981 actactattt ccccatttgc ctactaggct ggccagatag atcaagcggc "atcagg 
lllll ggg^tggtc ccctaagcca ctggcccagc ctggcaagga ctgtgagccc caggttaagc 

lllll SSSS SSSS SSS S SSSS SSSS™ 

622^ ggaggcc^tg ggtgataaag tagggatggg ggagaagtga taaagggggt gggggagaag 

56281 ccagctgcac ttcctccctg atagggaccc caccccaaga ggctcctgcc tccg g 9 

Hill tcacaggaag gactggaggt ggtagaggag tggatgggga ^gtggg 

56401 gtggcttctg caatcctttg ccttggaaga tgacagttca ttattttgtc ^8 

56461 Sttcatca gcaaatactt accacactcc tcctaccacc gctggcagag ctctgggctg 

bss SSSS SS32 -J 
SSSS &S SS22 SS5S5 =SHS S 

Is76i ScSca ccgcagggcc tggccttgtc tagggcagca atgaagagca 

™ 5SKS SSSS SSSS £522 K SH 
SSS SSSS S3SSS =S=E 3S= i 

SSI ~S SSSS ssss s ~ 

57181 aacSgccct caacccagct cctaggatgg cagacgcacg cctggcccgg « c ^ggtgc 
5 5724 SSSSS gcttactLc ccagctccac ggtgttgtgc t^gggtag t^agac 

S5S 3522 SSSS Sea SSSS SSctJ 

74 ScccSSg ccccacagtg ttgaggggag gctgcctggt tccctgggag ctggcgagct 

ss ssss =5 =s= iiii s b 

S2i SSSS SSSSS SSSSS SSSS S cc c JUjjj 

sxi ssss ssss ssss ssss ssss 

ISi SSSS g?tc?=tga= acacctacac agccctgggg agggactggg aggggaaccc 
57901 caaagcctta ctgggtaatg agggtgtgag aagacagctc "cctactcc = 
57961 cgcgtgcgcg cgcacgcgcg cgcgcgcaca cacacacaca cacacacaca ^cacacgg 
58021 aaaaactcta tacccctgtg cctagtcaga aacagtgacg gggagggacc cagggaccag 
Hill SSS£ atgaggaaaa tccatcctgc ccaagtgagg ??? "^a gtcacagaaa 
58141 ggggcagctt ctggggctga gggttccact gcctcctgtt tttaggcaaa gagcut g 
58201 ggStcatct ccaagtccta aggctagagg cccccagcag ^cctcctc tggtggagct 
58261 gggctgggga ggtgggtggg tgccatgtgg acctgcccca gcccc tc c jctgttcctc 
58321 aagaggccaa gtggggagga ggttgggggg tggttgtggg ^^gcggcg ^gagtttgg 
18381 ga?gc?gggg ctcagggaga ctgggtaaga ^gggcagg -accgtggg -ggggagtg 
58441 gtgggaccta ggagggaggg gaacaaagac «gggtgcct J^gctgg ^ 
58501 cctcttgaca acaaatgaat cataggcaaa ttctgtggaa a ^atggcgt ^gs 
58561 gtgttatttc aaggccccag tgtgttgttg tgggaagaga gtggaacggg ST^gcagg 
S21 SgSSatg gc?cctgtag gtgggggccc gggtagagtt cctgggggcg "^gaaggt 
58681 aataacccct gcatctcatg tcaccttcag ggggtgatgt gaaacagcag gtggccgacc 
lllll acaSccgcc aacccccacc ccaaagcaga gaggccctca tacccgctga gctcacctca 
llloi SStgct Sgttcctcc tgcagtcagc cctgtcctct gggggctgtc cccacaggcg 
88 cc?S-a?gS SSctcctc agcagtagta gaggagacta tggagctcca ggagcctccc 
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58921 «.t«MS. ggg.acctgc agcg.gc.ec = tcac «ctc»c|gc 

SE SSSS SSSS ~ SSSS SSSS 

ss; ssss ssss :ss ssss ssss 

59221 cctatgacac atatttcctc "caccttct cctccatgcc catataaaca 
59281 tgcaatcatg gggtatgtac caatctctat tctctcgcga y « a attt acctcc 
5,34! Steele agcttcat., ttttttttt agtggaa. tjj-t-JJ atttacctcc 
59401 acaattttcc aatcataagc gttcaaattg tctctaac __ aatttt g a ctatagaaat 
59461 atgggggaca tcattaggca catactccgc tcctcctccc ccaattttga | 
59521 ctagtttagg atacactggg tggggttatt ^"aaagg £«accgac agcacacaca 
59581 ttaccatata ttgccaaact gatttcaaaa gaggttacgc catcaccgac g 

SS SSSS SSSS SSSS SJ2S 

SS! SSSS SSSS SSSS SS S |- sse 

59881 catacctgta atcccagcac tttgggaggc cgaggcaggc a ^ttgcctg JBflMg 

SS SSSS =3=3= ssss sss b 

SS SSSS =S=E 5=S SJS SSS« 

SS SSSS ssss x «sss ssss 

!SS SSSS SSSS SSSS SSSS SJSSa ^ 

60421 tctcactgat gacctccaaa ttcttccctg ^"cagat ^attctgcat 

SS ssss ssss ssss sss is SSSS 
as suss sssss ssss ssss » £ ss 

SS SSSS SSSSS SSSS SSSS r ™ 

60841 aattaaccct taacactggc ctcaccagct ttttccttca ccneccg g 

SS ssss sssss ssss ssss sss ss si 

SSI SSSS SSSS SSSS SSSSS SSSS SJS 

SS ssss sssss ssss ssss s SS SSSS 

61261 .cagcgotta tctagaccct «W« SSSSS SSSS gSglgotc 

ss sssss sssss ss ssss s^ r ™ 

SIS S?SSS SSSS SSSS s s . ~ ™,. 
SIS SSSS SSSS SSSS SS ; i 

61681 gtccttcctc ctgtctagag ccctccctcc cacgcactct gtcttaggct 

61741 "aggctggga ggggatgaga gatggaggtg tgctcaactt ^cctcgaac ^ccatg 

SS! ssss ssss ssss s ss sss s s 

SSI SSSS 2SSS ssss ssss sss : ss : =g 

ss; ssss ssss sssss ssss s sss 
SS ssss ssss ssss ssss sssss sss- 

SS SSSSS SSgctgt ggccattgcc ccaggg.tac agoc.g.tg, gc.g.tc.ct 
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62341 ccagatgtgc agtgtttcgg gaggggaggc caggcccttt ctgcagtccc tjtggtactc 
62401 cccgcagcct ggtcctggtt cccctcaact tcaagacaac acttg gg tataccc 
62461 tcaggaaggt tgcacctatt "cccatttc tgtagcctgg "aagctac 9 
62521 tagaaaggtc agcttgggcg ataggcccta ctggattcat "gcat | 
62581 ctcactttga gacctcaaat tatagaggaa ^caggctta g^gacag g 9 
62641 cactgtctct cttctattac tgatgtgagc attggagctc gtccctaa 
62701 gtgccaggca ctgtagttaa gtacttcatg tcccaatctc "=ot ctcaaggtta 
62761 aaLtagcag gcacttcata -ctaatctg -gatgggaa accjagactc ctcaagg 
62821 aataatatac gtaaggtcaa gcagtgggga agcaacaagc tccag ? cttctgggt 
62881 accaaatcct tgctcttaac ^cagtacaa ^cctcctca c » actct gtcac 
62941 acttttaaat gatctctttt tttctttctt tcgttttgag £WW aa 
63001 ccgggctgga atgcagtagc acgatctcag «=tcactgcaa a ^ctgcc « 
63061 gcaattctcc tgcctcagcc tccggagtag ctgagattac jggtgcctg * 
63121 ggctaatttt tgtgttttta gtagagacgg ^tttgcca ^ ?ttacaggtg 

63181 aactcctgac ctcaggtaat ctgcccactt «gcctccca ^gctggg 
63241 tgagccacca cgcaggccta aatgatctct taaaagctca ^gcaggggg ™ 
63301 tggctcacac ctgtaatccc agcactttgg ^ggcc^aga -ggtggatc 
63361 aggacttcaa gaccagcctg gctaacatgg tgaaaccctg gctgaggcag 
63421 aaattagcca ggtgtggtgg tgtgtgcctg t-tcccagc tactcgggag gc yjjr 

SiX SSSS =5S =K ~= ===== "™ 

SS =535 ===== « E5I =3=5 ===== 

63721 cagagatttc tagaatcact gttctgggtt tcctcagacc " gtgtctccca 

63781 gtgagggcag aactattgcc ccaacccaca "gatcccag ^ccattag 

63841 gcttggaact ctggtgactc tgaatcctcc ^ctcctttg ^gcatatg » 

63901 cctcatccaa ccgttttctc cactccaggt tctgttctta gttgtatcc 9 

63961 gaggtgatga attcctcact fftggcttttt "tttttttt agaggagtat 

64021 tgacacggtg cctggcaaag agtagatgct caacaaatgt gtgttga g g ^ 

SS SSS5 =S 5ESS 3=3. a ™ SSSS 

5SS SS= ===== ===== i 1 « ===== 

ttlll ss= ===== SSSS ===== :s r jgj-jj 

64441 tgggaggacc acagcatccc tgcaggggcc ^gtggagca agtaatgg g J 

64501 agaaaggcat tttgcaactc agacgaattt ettetcactc "gacc_ g g 

64561 tggctgcctc cctgaccata atctctgctg facaggcat ^ctgggctg gg * 

64621 gc?gtggaag gagcgctgac ctggrecc ^cttga |"ctctgcc tg 

64681 ctgattaacc gtgtcatctc tggcaattta cgtcctcctc atgtccc g 

64741 tgtaaaagga atggtttgga ttagaccagg gagtcccaaa cttaaccaca | 

64801 acctgtggtg ctgcaggttc ctgggtacta tccaaccttc "aaagagtc tga «w 

64861 ggggatggga ctcaggaatc tttttttcac aggttctttc ^ggtttt ac 

64921 tttatttttt gagtcagagt cttgctctgt cgcccaggct ««W 2c?g«gatt 

64981 aaccttgacc tcctgggttc aagcaattct "tgcctcag ^cctggg 

65041 accggcatgt g-accacac ctggctaatt tttgtatttt tag^agg 

65101 catgctggcc aggctggtct caaactcctg accccaga « rtacatcratt ttgataaagt 

65161 caaagtgctg ggattacagg catgagccac tgcgcccagc ^ggtt J 

65221 gttaggttta ggggatccta gagactagat aa tcttataa aacacttgca g ■ 

65281 gcaaatattc tcgtaaatgg aatgggtaca tcgtgaggtt "gctgctga MOT 

65341 cagagagcag gtgatgggta gtttatttta tcattatcat tatcattatt a 

65401 tgctggcatt attgttatag aaggatgtgg = ac =^«" ££Sa£a agc ?gggaga 

65461 acaaggttct ggcctaagcg gggcctcgct Jacctcaggg ttgjgatga JJJ^ 

SS SSSSS S5=S SSSS5 = Si ™f t 

6 6l?5i Sec SSSS ===== = a ===: cSggScc t ccaa t cc t g 
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65761 ccaacctcat tcctgagcct ggctaacctg "tgccaccc "tgcttcct t£ccc,ecc 

S 55 Si5 =? iii 55 2= 
S 5=1 E3 =£ SE us 

as ;s s=s s=j ==E His ss= 
SI: iSE EE E= ss =s iSS 

66661 cttcctgocc «cc==.tcc «t=c»gt, «»«cctt ? «tccc=«, c g^ 

SS S=S= SSSS : ~ ~- 
SS SSSS SSSS ~ -~ 

66961 gatttggcac ctcttctctc agatcctgac atcctagata S^ctgc 
67021 ccaaagtcac acccccaacc ctactcagaa tacttatacg ^tcccctg J J^ 
67081 gcagtgcaac agagaaaggt gggaaacagg gatgagacca ^cggctggg g * 
67141 ?ggcatctgg aatgagatgt acagggacct caaggaagca Wg^^JJ SctgaatL 
67201 ccctggcaat gcgtccttca ttattttgac ctgctaggaa attgca gg 9 

S£ SSSS3 S225 S22 « s a,™ 
SSI SSS5 SS2S 23=2 =S=£ .--j 

67501 cctttccttc cttccttcct ttttttcctt Jtcttccttc ="tcttctt £ 
67561 ctcccttctt eettttttte ettttcttee tteetttett ctttccttcc ^ 
67621 atatctctta tgtctggtcc catgaaaccc "tatttgga ^tgggg 
67681 tactaatctg caagtcccaa accctgagaa "ggcatttg ^tccagatc g 3 

sis ~S SS 5§ iSS =E 

67921 agaaagtttg gataattttc tggggcttta ^atcctggca caaag gg 
67981 atttgttgaa tgaatgaatg gccctgtcac "actagttg tgcaactttg at gg^ 
68041 ttaaccataa aggccatgct ttactcatga ^ataacaag JJttattgcc 9 
68101 gatctaatgt ttgtccaggg gatagcaagg actgctacgc J^aaatggt aaa g g 
68161 ?aactaagga aagaaggaga ggaaaaggag ^^gaaggt «agtaggcc cag g 
68221 aagggaagca gattggggtg ccctcaggct "gtgctggc a gSgagaaa 
68281 caggaagcca aggcacgtct tttggggcca fltetettetg ctaggtgt 9^ 
68341 gctatgagag gcctggactc aagagctttt taaaaaaagg ctccc gg 
68401 agaagagaga gaggtagctt g<=atttctct Jtctcatgtc tctaagg 
68461 tctaatttat cctggtaggg gacatgtgac ttagaaactg gcu^ gg 

6 8 5 « gcgggtctg 

5SS SSSSS 2SSS s-S2 £S2S 

68701 wnotc aaaactcagc gatgagttta Scfttlcw cagaaatagc 

6876! atgc.caatg cac.tggta, aaatgagcat aaaagg,=« «««£» 
68821 tacagaaaag ctacggatat gtgcgtgttg yyyy a«y ,^ a „ffht-t rtaaaatcta 
68881 ggg.gatagc aggcatgtcg ctgggggtcc gc. Jt«c=. ggftgggga? 

ss ssss ssss ssss ssss ggw sjs*. 

SS =SS2 2E5S SS3S SSSSU 5?SS i—S* 
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6,181 ,cc„t 9 ac<: •ags.Ctag ctggaccc.g ».Ut«« ^SSS? 

mil sss: jssss s i «~ 

s;s dbs ssss »™ °— ' ™ ib 

SSS ess s« ssss ssss 3=25 ssss 
o ssss ™ csSti «=t«g«= cm r«?eS 

^q^T ^fnt-mtacc aaattgtagg aggacttgaa tgccaggaaa ggcttttggg agggtaagct 

;ss ssss: ssss sees sass ssss su-g 
si s feu nsss sss ssss s 
Sss ssss esse ss sss s 
= 5s=s srs ssss » h 

tgagctgagt t?attagctg agggagggct ggaggcggct gcattccgac tcacagactg 
70321 aaacatttct gtgatccgct gtaatgcact gggggacact gggcacattg ctgaagtttg 

a^cataggg -gggaggg ggaaagaggg gggttgtgga gggagaggaa tgggaggaag 
70441 agaggaagag gagaggaggg aaggaagtcc cttgagaaat ttctttaaaa aa *9 a 
70501 SSSaatct gcaccacccc cacacccttt ttcttttaat aggaacaggc tggacccttc 

cgt^ctc agcaggcatg gtgtgtgtgt gggggtgcca gtgggggagg gctgggcag 
70621 gattcaaatc agatcctgga actttcctga ggcaagtcgt gcttatgtgt Stgrgcg g 
^681 ggtggggggt gtccgtctgg gattccttgt atgggacatg g2S£S 
70741 tgtgcccgcg tgtggctgcg tgcttgtggg ctgtacgggt atgtagtgtg g«mw 
70801 tccaccclga agccccagtg tgtgctgtgt aaatgattct Qecccttgta -catggatg 
70861 cgtgctcgtg tacgttgtgt atgcgagggt gcgtgcgccc aggtagctgg ^ttccggga 
ZA a?tgtgcacg gctcggagcg cctcgcggcg gctggggctc ^ 
70981 acrattcggcg ctgcctcccc ggcagtgcgc cgcgccccgc cgcgatctgg ccgcg g yy 
Hill ?g?ctg?gg? ccgcctgtgc gccgcgcggt gcagtgtctg ccggggtggt ^gtcccagg 
71101 gLgcgaJcg cctgccccct ccctcccctc ccccttggcc cgctctcaga ^cagataaa 
71161 Scalttcctt ccattgtcat cctacccggc cggccgggct gccagggccc tccccctccc 
?1221 gScccctcc cttcctetcg ccgtctcaca gtcgctctgc agcctccggc ^ctgggggg 
71281 atgtgaggcc ggcgccccag ccccccgccc cgccatgagc cccccgctct S^ccccg 
lllll gcL^tggat gcacagcccc ggcgctggtg agtactgggc ggccgccccc ^cccgccc 
71401 ?gcgcg?ggc acccagcgtc gcccgcccag gctcggcctc cggccctggc «W ^ 
71461 actccggctc cggctcgggc tcccgccagc cccgcgggcc cagcccggct tgcgcccccc 
71s" gaccg?gcct g£ceg££g gctccgcggg gctctggcag gctccgggtc flS^mtt 
lllll ?caagggccg gagggctcgg gcctcccgcg gggcgcccac atccgcccgc cccggggcag 
7 6 ctaSggcc? Lgggaggga gttggaggcc ccggccgccg Otgtgcmge 
71701 atcacccctg ttcccgggga ggacgagccg agggaccggg gagggaggga cggccgcggc 
?SS agcccggcga gggggSgtg c?ccggggcg gaaggtttgg aagcgcgagg g« aa ^ a 
7182 ggacc?ac?g ag??ggggct gggctttgtg gggctggaca tcagcgcccc catcccgtgg. 
71881 agccgggcag ggccctactc agatccttcg gegm SSSS gg^aagag 
71941 taactgggag gtttctctga gcattgcccc ccatccttgc tcacccatca OTfftS«9 « 
7 0 Scc?g?g? Ltggtgagc tgtggaggtc aatgccggca flcgg«*eggg 
72061 ccgcaggctg tgtgaggggt gggggacagg atgtgcaccc "caggcctg SOT"'™ 
72121 gtgttgggga gtgtgagagc aggcggcaaa tttggcggat 999=™" ^acgacca 
72181 gagttlctag gcctgtgggc caggagagag ccctctgggg cccgcaggcc ^ccagtgcc 
72241 ceLceeeat tgcttcccgc tgtggctgcc cgtttgggtc tgacctcccc **««9jct 
72301 gctcctcact ccttctcccc gctggctgtc ttgcgcaccc aaaggcctcc «ctgcatct 
12ZSX ggacactggc tgtctcgctg ccaacgctcc ctgcccactc -ctaggcaa catctgcctg 
79421 aaacccagct ctgcctgccg ctttctaggg tgagaatggg gcatcggccc tcagcggccc 
7 248 Jgctgggagc tcaagaLaa cttctcagcc tgttccctgg acttgcatct gjacctgtgg 
72541 gaccttcctc aggaccccta ttcagctata gggctggcag gagactgtga ctcaggtccc 
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72601 taccctccaa tgagacgctt tggcggcccc ttccccctcc caggactcca taggctgcta 
lllll ggctgccgc? aLLtgggt tStLgtca ttttcttctt ctctgcagtc atttctgagg 
12121 gaaactaagg cacagagtag tcccagtgag tggtacccag cccagtgaac ctagactgga 
7278^ accagg^c?? ggacctattg ggactggtcc tetgccttta gtcccctgat gtccctcctt 
gcccagcagg gLaggctca gaggcaagct cagagctgcc tcctgatgtt ^acctggaa 
72901 ?ggtcctggt gcaglgttct ccagaggcct ctgtgtccct tattcggcgg gtgtccctgt 
7 ggSccggg ?ct?acagtg ggttttgggg cagggaagtt tgcatgtcta age 
73021 tccactttga cactgaagtt cagtttcccc atcagtaaaa tggggagaaa attccaagca 
lloll cacttctcag agcagagcag aagaggttga ctatggagag gagaatgaag gtactgtgct 
llTA aStccacJ cfctccagti tgcttaggga taatggacct cagctttagt ccttggtggc 
732^ ctcSgcat ggaagctgga actttctcaa ttctgatata aaacccttga gcaagagaga 
lllll aactcStg ?gatgggg?a gggagtgggg accctctggt agctgtgggc «c 
73321 aaggacttgg aagacagaag cctgtggaac cccatctcct ctttgccttc "tctcctgg 
7 81 cc??tcat?a agggctggta attttgaagt eggcagggge "gagagaag Jtgagctaat 
73441 gcaaggccca gggtcacaca gecagggaat ggcaggcgga gggggecaga accaggcctc 
73501 ctcactctgc cagtgcccat tctgctggcc caccctccac agcttggctc tccctggcct 
lllll S agac?tcgga ctgaggcctc cagtggggtg tggggtattg ctggaagcag 
73" ggectgaata aagtctgggg etagegggag ggcatctgtc ctcccggagg ctcccaggac 
73681 Jatgcatttg tglgtgttgg atttgttcac tagatggggc acttcctttg gggcaggaag 

" cftfgaSt? c?g?ggtgl? ggtgaggagg ggttggtaag aattaggagt 
73801 gctctgggcc atcctcgatg ttgttgtttg gaaccacgga ggggcagagt ttctgcttaa 
73861 gactg^fct cccagctctg gggaggcagg aaggagagee ttggtgagga W««8jcc 
73921 aagg^tggag aaggaggctg tgagagcagt gagctggggg tgggcaacac agcaggaagc 
lllll ^ggtcSS gg?gaSctg ccgggtattg tgtttccttg taatattttc "cctgtttc 
lllll tg?ggtaacc !?c?ctggag gccccaggcc ttagggctac aggaaggtgc -ccagacag 
74101 ccctttcctt agaggectga gtattaggag gagtccccag atctagccac ctccctaacc 
itlll ctt"ggctc cctaggatL ggggcctggg aatctaggcg agtggcctga gtgagcatgg 
74221 actcg?gggc tgggggaagg ccctttggcg tcttctgggg 9^gggaga J^aagagg 
7.1281 oaaactggac geceggaagg gccctgagca acttgagtcg ctggcctagc ctcttgtttc 
lllll TtJolJtl Lctcctcca gtctccctcc tcctacaagg ^gaggtggg 

74401 tagcatgetg cctggggcaa ggggcagggg tgggggtggc agaggtggga 3OT£j"" 
74461 catcagcaga gcatagctcc tttggtcctg gaccagttcc cagaggcaaa faaattcag 
7I521 aacagegtet gtttaatgtg ggtctgcatg agatgtgtgt gagcacacac tgggtgcgtg 
lllll ataggtatct gtgtgKac ??ctcccccc agaccctgtg tatgetgatg tggtggttcc 
lllll gggSKttg ?gat?tatgt ggtggttctg tgttgggtgt tttgggaata tgc-acata 
74701 aaagacaga? gtgeatcate tgtatggtgc acaccttttc aggttatggc ^tgtgtggg 
74761 g?aaaca?gt ccatatgtat ggacatgttt tttgggggta tatatctggg 
74821 ?ttttaatag aagtccagat gctggcttgt aaaacaccat ctcatttggg attctcaaat 
74881 gcgggttcct ggaccatttg cttcagagtc acctggggaa tgtgttaaag ataaagatcc 
lllll ?ggg?cgggc gJggtgact? acgcctgtaa tcccagcact ttgggaggcc ^ggcaggtg 
llloi ga?cac??ga ggtcaggagt tcaagaccag cctggccaat ? cggcgaaac cctfftttot. 
75061 ctaaaaatac aaaaaattag ccaggtgtgg cgtgcgcgcc tgtaatccca getacteggg 
75121 aggctgaggc aggagaattg cttaaacccg ggaggcagag gttgcggtga g« aa ^ a 
lllll cScS^Sa ctccagcctg ggtgacagca agactctgta aaaaaaaaaa aaaaaaaaaa 
lllll t?ctggc?gg acgcggtgg? tttgggaggc tgaaacaggc agatcacttg aaggcaggag 
75301 ttcgagacga gcctggctaa cagggcaaaa ccccatctct actaaaaata * aaa "t a ^ 
75361 caggcatggt ggcgcaggcc tgtagtccca gctatttggg a ^tgaggc a J aa | aa ^ 
75421 cttgagccca ggaggtggag gttgcagtga gecgagattg c^cacctca ^ccagcctg 
7^81 aacaatagag tgagactgtc tcaaaattaa aaacattcag atcatcaggc ccattccaga 
lllll ??gactagtc agaatctgag gggtggggcc tgggaatcca gattttaaca ^gcttcag 
75601 atgatcctgg ggcaaggctg tgtttgagga ccactgccct gggtcaacct cttcattttt 
?Sttgagg aaatagaccc acagaaggta tgtagtttct ctaaggtgac a ? ^catta 
7 5721 aaaagaagaa ccaagagaaa actcaaggct tctaagacct gtccaggact ttgtgctcac 
• S cctg?g?gtg tgtgtgcatg tgtgctcata actacacttt gtga gaegt 

75841 ggacccgatt gggctggtgc taattggggc tgatctttcc tctggggtcc twetttett 
^90 g?tttc?gac Stgttcttc ttgetacatt ctgctgcctc ctttttggag aaa ^ctgga 
75961 actgttgagt gtcatcccta aaggtcaatg ttggcaacca gggaaccatg ttgetgagee 
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7 6021 aatcactcag caattcatcc attcactgga tcctagctga gccttgcaat g"ctaggca 
S c?gggtacag atatgcagtg aacacacagg cacaacatct S~ctcaggg aacttccact 
76141 ctcglggaga agacaaacag aacaagtagg caagtaaagg aatgagtatg tgtgactagt 
762ol tacLStgt gataagccct aagaaggaaa tgaactgggc Jtggcaataa agaataacaa 
76261 ggtgggactt cctttgatag ggtggccagg S^aggactgc ^aagaaggt 
76321 ccgtctccca cctccccagg ttggaagtga gccatcagag cctctggagc cgtgccLg g 
76381 aactccctgg atgcaggtgg aggccctggg ctgaccaatg flctaagagtt J^gctgaat 
76441 tgccagcctc tcacttggca tggaagatgg cagtctcctc «="aagca gccccaaagg 
76501 ttggcagagg ggagagcaga agggggagct gcacaaggcc aagatcaaag ^ a «ccctt 
76561 gc??ggggag cacccttttt cttccatggg sctgagtcca WBCcebgtg ^atactga 
76621 atgttgagaa ggaggcagca tctccccagg agctctcctg "tcaccttc «ccca 
7fifi«n ottcccttct ccgccatctc cccagttggg gaactactgt gccaagtccc ccccctcgy 
76 7 !l tctagcc^gc tgcctctgtg gcca?tttac tttacttggc tcaggaatca ccaaagagag 
16*01 gggglcaagg cSagagggg acctgggccc tggaagagag gacagaacca saaaggaagg 
761" SSSgSS gaccagagag gacagggctc aagggaggat ggaggctggg ^caggagagg 
7W21 S aaacc?gag? ccagatggcc ctttggctgg gctctccaga ^tctctcctg 

769b1 ggccc??gga atctgclgcc caaactgggg gagactctga gaccagaggg ^^^gggg 
mil Saattcaag acacgggctc tacatcagct gggaggaaat gcccctgtct ggtccacctg 
Villi cagctctacg cttcaScct ctcaggaggt taactttcac atcagcaact tgggtgtcag 
77161 atfccaactc taggccagca ggcctcagcc cctctcacct ccaacctctt ctcccaggaa 
Villi SE35S ^-c/aga g?tt=agg f gcaggaaggt gttgcctggc cc tgcc a 
779R1 aattattaaa tgtcaaagga gccctgactc caggtccgct tttccccctg cac^ty 
lllll IggctgcS? ccaccctggg cctctctgga ggctgctcag tgctcttccc g-tcccagg 
llltl c??t Jcgcc caagctccac agcccccaca gcaggatggg g^ggggactt ctcctcgtca 
77461 aaaaaaccct gggctaagct caccatcccc accctgtctc cgcaccactt cetttttcct 
7 7752 SEES fgLgggltt gtaaaccctg gtggtcagaa gtttgggcc tatagggtca 
77581 acctctcacc ctggggatcc gtaggggaac tccaatcccc ttcagttcag cttcctccct 
lllll gcaggSca ttSalggag cctagctctg gctcctgagg tgaccccagc -agaagtcc 
77701 fatSccctc taccccaacc cccagaatgg caggaggagc agggcagtct 99g^0»> 
77761 ggttcggaaa gagtctgggg tgggggaatt cggcgattgg S^gtaaccg tcttgttttg 
77821 cttgccccac aaacctgcac gtccgggacg tccgctgcgc cctcccaggc Qcgttcaggt 
77881 tatagaacS ctctcagaat gacaggctgg tggcacccgg ctggggcggg gggtggggag 
lllll g?gaaggggg gagcccLgg Lagggggag ctggagggtt aaaaatagca ^agccttgt 
78001 ?t?aattagc aaatgtggag gcggggagct ggaggcgggg cgggcggcgg acgatgtttg 
lllll cccgSgcgc aggg?tg?g? ?tcccctggg tcccgggagt gagtcacggc gs^gacgctg 
lllll aaaagSS ggcgcagcac cccaccccca ccgggcgagg ggctgagcgc aggcctcgcc 
8 S352S Sg?gc?gaa ggaggtgtga ctctcccttc caggcagccg ? ^g«tt 
78241 gagagtgagc caggggcatc gtgtgataat agggaagaaa tgtgccattc tgacgccag 
78301 ga?c?gggtt tgaatcttag tcgaaaggtg tgggatcttg agtaaggatg ^gatggctc 
78361 taaaactcga tttcctagtt tcaagtgggg cttttctctg tgccccactt agtgcttaaa 
lllll altcTcllll gatgttaatt atcgccttag accctactgt atatatggca aagcctggca 
lllll ggagagcJtc ?tg?aaggac gcagagggag gaatgggatg gccttggctg jgtctcggtt 
78541 tct?ctgcaa gtgtgattat gggcacattt tgctctgtgc ctccacttct tcatctgtaa 
1S601 tgtgaaaata at?a«gttt caactttatg gagttgctat gaagattaaa 
78661 Saataaagt tagctctgtg cctggtatga agtcagggct cactgaatat tcatcatcat 
78721 tattaatglt attgttcata ttttttgaag gtcagggata cagacacgaa 
7B7R1 ™ a raoaaac taagcctagc cccagttcac agaaaaaacc aggccaaatc cccgtcccag 
lllll a?tcc?c«c cSLgcggc ctggLcagc cagagagctg tagccagaag tcatagggtg 

S gaS^ct tctctJgSc actccctctc ccagcctctc ccagtgaggc 
78961 ratjaccccaa ggccttgaag ccagctggcc ctggagaggg gctgctgtgc cagctcgggg 
55551 agggtctggg a?gggg?tg? ccctgatggc cctgatgtgg agtaccttgc cagcatctgc 
lllll Stgaa? ttSaJJttag cccttccctt gttgctctta tgaagaacag ag^gggtg 
79141 oScSotcag tgatgtcagc agtgagtatt cccagcacag cggctctgga agaggcatga 
19201 ggca??S? tLggaaatg atcattattc agccagaagg cattcattaa Btaagteetg 
792el a?t?tatgcc cagctctgtg ttataggccc ttggcgagac tcaggagggg cagaggacgc 
7 2 ?aggt?g?ag aSacacggl acctcagagg atatatggtc. caagaagacc 
79381 gaaaaccctg tggactaatg ctcacgggag cccgaggtca cactttgact ttgctaccat 
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79441 gggccgtgtc tatgtacgta c.t.tjccjc jt-ttjtt. cagaggcagc ccatgtgca. 
79501 tgtgg acact cagacaggac agaccagcaa tttccgtaJg tgtctttatg tgttgtaatt 
79561 atcagtcaga gatcactgca catctttcca "tccgtatg g * tcca ccttcc 

79621 tttatgaaaa tgagattact ctgcatatac tgttttttca gtcag g ccttacagct 
79681 atcacagtaa attttcatct taacggaatt "«9ttggc "gaaattgt 
79741 ggtttgtcca aatcagtacc caggaccatg «atctgtct 9ttgagtg 
79801 tgtaagcacc ctagct gg at ttgtgatctg gaaaaacccc tec « ettctgetgt 

79861 agcctggctg caaaagggaa tcaggtcacg ^agaatct 9cccactaga Jjtctg 
79921 cttccaaagt aataggcaaa <«£«in£ £££££ ^ggg ?^ acagctt 
79981 gggtatttac tgtcattaat gttaatgtgg ^^ccctgtg ag g gy cgcagac 
80041 gtggctattc acatccgaga tgee cagt eggtttgect ggttct^ g^^ 
80101 cagggtctcc attgtggctt ccgccLtLu y taaatactcc ettttgeact 

KS 33533 SSSS =SSS ESS <~ S52£ 

agagaLgag agagagagag agagagagag agagagagag a.agagagac cttttectec 
80341 caagagaatt tacccccgag tacccactct jagggtgact cc ? ctgtggc 
80401 cattttgtag agggcttgac a g tttcca g a 9»^tcacgc ag g 9 aaacact 
80461 agccctggga ggtttgcttg tttagttata ecct^tgg. 9gcagcta ^ 
80521 gtaaagtgtt taaatggtac actttaaaat ^aaaatgt ««^ t ? tgtggg aa 
80581 atagaagacg aaaaaggaat ^ao^tggc ^gggtggaa 9 ctt gtcccc C 
80641 caggctggca ttgggagcat accctag gg c ^cactgtgt 9 acgccagtgt 
80701 t gg t gg tctc acctcagcca ctacta gg a g Scaggctgag ca g g 
80761 accgatgeta agcttaggtt "ggagtccc agcagctcca cataccatc JJ^^ 
80821 agcaagtttc tgaacctctc "agecttag tttcct«tt gaggccaggg 
80881 agtatatagg ccg gg c g cag tggttcacgc cug . acca acatag tgaaacaccg 
80941 tgggtggatt KM^ jaccagcc g gecaa g 

81001 tctctaccaa aatacaaaaa ttagctggg<- <^yy yy „„ a „^». nr aatcaqctga 

Ml ttgggaggct gaggcaggag aatcacttga ateegggagg "gaggttgc 
81121 gattgtgcca ctgcactcca 9tctg g gt g a ^gagtgaaa "ctg ^ 
81181 aaaacaaaca aacaaaaaaa ^gtatctgc ="aca g a g t 9 ? atcccag tac 
81241 g tacaattaa aatgtttagt gggggcct gg tgtggtggct ^tcaaaacca gactaatcaa 
81301 ?tt ggg a gg c agaggtgggc 9gatcactt g ccaggcat" ? gg c g cacgc 

813 61 cagggtgaaa ccccgtctct actaaatata caaaaatta g cca gg g ggaggcaga 
81421 ctgLatccc a g ctactta g 9a gg ct g ag g -ggagaatc acttgaaccc JWW^ 
81481 ggttgaagtg agecaagate 9tgccactgt actccagcct gggcg g ctccccccgc 
81541 atctcaaaat aaataaataa ataaaaatcg ="a g t ggg a ggatg g t 
81601 caaaaatgee taggataata gccagcacac agtaagcatt jacacatga 9 9^ 
81661 tattaatatt attaattaat taaaataata taactattgt bjtrttp tgagaagagt 
81721 ttccctggca g tctt ggg aa tgggctgcgt Mccttgtgg 9tggcaca gg g * 
81781 gaggaaggca cat=tc g ct= 9gcct g ca g c 4»W J^^J* ggggtg acaa 
81841 g a g ta ggg ta cacagagggg ca ggg tct g c ^t g ag g a ggg ccc gg g 
81901 ggagagcaag ggaatgagtg tgacacctca ^^agaa 9 9 a g cc g x 
81961 cct gggg c gg tgactgtgct tcct g tt ggg 9caaacactg g ccctc g 9 ^ 
82021 cacactggct gctaaaggag caact gg tct ^agtggggca <fW*™ ™ caaat 
82081 gggagagatg aaggcagaaa ctgge^ g S^aga? a?catggtga 

82141 ctcgcctgct caggatgttt tgcttatgat aggaaag g ^gaggatgaa tgtggaactt 
82201 acttcctatc tcagggactg gagatactgg agca g a gg ag W aggggag ccc 

SSUS S= g; ~ 
SJi SSSS SSSS 2S=S ~ ssss 

SSI SS5S3 S=SS S=S 5SSS 

82621 cccggcctca ggttctgcca ggtcctcatc «^23 ^agctcaag 

82681 gatctggggt gggggacaaa 9aaccaggga 9gatgctttc ccacccc g 9-9 

82741 ccgctgctgc catggttaca tctgcttcct «"tgattca «cag gggctgttta 

82801 ggt gggg t gg g gg gg c g aca ct g gctccca gctca gg cca ct g ct gCgCg ggg 
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h „,„ matt cccagaaaga gactccaaac cggacatcct gcggctgcaa 
82861 caacagccgc atgtgggatt ««gaa g » ccccagctgc cctgaggtgg 

82921 aatacccagg tgtcaagagc taaaaatagc tflcctcaggg ttggtgtgca 
82981 cggagaaaga ggcatgctca <=tg«gccac ^"ac » t aggca gacat 

83041 ggagcttctc tgtcctcttg cctcggactg atggaggcct c g ggg tcctctgcct 
83101 cccggctggc tcacctggca ffctgjgcctc ga gagtc5L gagggacttg 

83161 atacagagaa atggtgcagc ttgctttggg J^taatga g ^ agc tgagggt 
83221 ggagcttcta gagaagggat atggcagggc "tgagagca gggg g gg caaatcattg 
83281 cctctaagac cccaacccat tgccagcccc =tgtttcoag « * cttcatgggc 
83341 cttggtttct acaaagtcaa ^gttgctcc aaatgattct t g g 9 tgctggc 
83401 acccaaagat gacatagctt "gccctctc acctgcgcag ggc gggg ccat t 
83461 acgggtctct gtggggctgt gtgatttttt "ttccatct ttctg a ggtg 

83 521 cctgcatgtg tcctttgctg actggcctgt sgegaatggg g 99 t 
83581 gagtgtattg ^tgagagcg ggattctga agccc*attg ggcctC agcg 
83641 caacctctgc cacttgtctg tsacctcaga aaa tacctca taggtttgtc atgtggacta 
83701 tactcattta tctaatgggg -Jaaaacagt aaatacctca ttcgct 
83761 gataagttag caaatgtagg gtacttagaa caaccc gg ctggggataa 
83821 tacaaaagtt caggtggaag agaaagggaa S£tL£ ct?tgggaag 

83881 gagatagggc agggggctgg 9<=acggtggc ^=9^ agcctgg cca acatggcaaa 
83941 ccgaggcagg caaatcacct Saggacaggg g ? g gc?Ltg cctgtagtcc 

84001 acaccgtctc tactaaaaat acaaaaatta ^gggcttg ?9 agtttgcagt 
84061 cagctacttg ggaggctgag S^ggagaat "cttgaatc cagg gg g 
84121 tagctgagat tgtgccactg ^ctccagcc ^tgacag ** * * aaatggtctg 
84181 aaaaaaaaga gagagagaga ^gatggggc aggggcatgc a «^ ggaaggagg c 
84241 tggtagagga gggaggagag "gggagcag acactgaa J ccaccatgtg 
843 01 tgcagacaag tacaggaggc aaactaatac Jcgctaccac a ggg g ctt 
84361 ctgggtgcat cacagacagc attgctaatc tcaggtgacc aggctggagt 
84421 tttgtttgtt tttgtttttg tttttgagac 9^gtcttgc tctgtcg^ gg^ 
84481 gcagtggtgc aatctcagct -ctgcagcc tccgcctcct Hgteu^ 
84541 cctcagcctc ccaagtagct ggactacatg "ccccg ta atctcgaa ctcctgacct 
84601 tatttttgtt agagatggga tttcaccatg ^ccaagc ^tctcg ^ 
84661 caagtaatct gcccgccttg ^cagggcag -cttcccca aagt^ggg gtgggg cagc 
84721 tgagccacct cgcccagcct gaagtaggta "cctacc « gtcggggctt 
84781 ttaagcaggt taaattgtgt "ctggcttg ="tgccagt caccg gg^ ^ caattccc 
84841 aaacccaggc ccatctgacc S^aagccaa tgtcctgtgt get g tctcagctcc 
84901 tcacagtttg tggcctgcca 3*cttcatgt f gcC aatcaat gagcagtata 

84961 ctgctgggtt ctggataaat ctgagcaaga agcattcagt 1 agggaagttc 
85021 gagaatttct ggaagggaga cacaagaagc tgttagaaag gg «» ct gaattttt 
85081 tagggagtct gggatgaatg agaaacttat cctaacaact tttggg ttcta 
85141 tttagtatct gcaagtattg tacttgttca ^atgttta gg g cccctagatc 
85201 aactccttga aagtgagaac caggtttcac tcatatttcc tcccctgtac 
85261 agtgacttcc cagggaagta gtacctgeat "ggggttga ^ttggg tc 
85321 tgg?ctggcc tggcctggct m-cc«t*g ctggctgggt J^gtgacc ^ 
85381 tttctctttg ctcctctgtc aaatgagagt 9"ggtctga a J gca accacag 
85441 gaggagcaga tcctctgtgc tcagccccca ctctgtgtca 990*09 9 Lccagcctt 
85501 tgttctttct cctgtttatt tgttcttgga tcttcctgaa aggg aaggag 
85561 catcttctct gccagcccca tggagactca agctttttcc agee g actatggcct 
85621 aaccagagac agcaacctcg ggtgtgaagg gagtcagctc tgaa gg tgcttcct 
85681 tctgccactg cctgctttcc tettgetget ^ctagg tettcttget 9 9^^ 
85741 tttccgctaa tcaagagtcc agggaggtgg 9aacagcctc acaggggaag acttcgtctc 
85801 gcggggagga tegcttgage <=caggagccc agectgggea WRM ata 
85861 tacaaaaaaa aaaacaacaa aacaaaacaa aaaaaattta gc 9| aggaggt caa 
85921 ctgtagtccc agctactctg gaggctgagg ^agaatt gectg g 
85981 cgctgcagtg agccatgttc acatcactgc actccagcct ggg g ggggcgttct 
86041 acctcaaaaa aaaaaaaaaa ttaagaaaag ^^99 ^ gaagc tcctgggaga 
86101 aggtggcagt gctcctgggg aagc^tttg te««gtt J J aggcaaagtc 
86161 gcaggtggtc ggcaaggctc aggttttcat ccacc g « ggagcagtag 
86221 atacctgetg gggagggagg accaagactg gggeccgagg 
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86281 aaaggtcagt ttgttccagg tgcttagaat tgtgtttgtg tttactctgg aggttgctga 
8 Sgggt gcacctatJg gaacaggggc tccataggtt tctgggtaaa atcaggtgtt 
86401 ctqqtttaag aaggtgactt ggtaggccca catgccccag tgccaagtaa actgttctta 
lltll aoSaaJtg cagttgcctc caaagaagat agaaaagggg agtagccagg attccaaaaa 
8 52 gaagagctc? ccaacJtggc aaagagccct gtgctagaca gtattcctgg "ccttgggt 
86581 ccatttactt ctcttttttt tttttttttc aggctgaccc caaattagta gtaacagccc 
Hill tcggagagag gcagtgatgg gaaaagaggt cccacactca agccagaac, ^^ggcagg 
86701 atgctcalgc tctggcttca gttcagctac tgacggggtg ccagtagata cctttectct 
iVlll ct?tagga?a caaagagagc tgttcctggg tcttaatctc tgtcgctctg cgctcttctg 
86821 aacttgatgg ccctcagcac ggggccaggg agcgggggaa aagcagaact "ttccagga 
86881 attactattq gaagcagccc cgttgccaac acgcatgcac acatgcacac agcttttctg 
8 SS gacagacct? ata?ta?gga ttatcaccac aaaacatccc "tggggcct J^agcccac 
87001 accacaoaat tcagggtcat taatttttct cctatccaga gagtgcatgg tgtccggaat 
Villi ctgSSc caggggagca aggcacagag aacctggctc tgctcccaag catgaatgct 
llltl gc?ga?cagc cc??ggg?ag ggactgggga ggtgggacag aattcccagg *ggcagggga 
87181 ?tcagcctga cacagtctct gggagtgcac cctggagccc agtccagaaa cctctgggag 
87241 gaccaggtcc tgcagaagaa agaagaggta ctaagaaggc ctgggattgg gg9"accat 
87301 atcgtgggga ggggagtttg cctctgaggc ccaccacctt gagaaatatg catgctgtgt 
87361 ?tcaggSgg SLaggag agagtcattg tatttgattt ^cagctact -cagagcct 
87421 accacatqcc ctgcgaggtg tttggtgcag atgggcatgg cttccacagg gcaccacaga 
Villi ga?ca?Stg aa?gaag?g? caaggtggta gacacagagc gagtgctgtg S-aaggaag 
87541 aggggagagg tcagggagag cctcccaagg agatggactt gggctggacc tcagaggatg 
87601 ggSgaattt aaataggtag agcagcattt tcggaccgaa ctttgttacc caaagcatgg 
8 661 gctgg'tga ggggigtcg gtgggagtct ccctgtgccc aggctgcccc ctcccccagc 
87721 agcgcctgcc tgcaggaagt tctcatttct cggctctgaa gaggaactgt »£«£ctct 
87781 gagacacaga cccaaaggag caccccggca gtttctcaaa aaatatccct tctgccccaa 
87841 gtctggccag cagagcgctt ctgtgtccac ccagtacccc ^ccaggcag JJggg^ 
87901 tcctaacctc ctgtcccctt gaccctgaac tggacagcaa gagggaaagg tgtctgtcct 
?7961 agacaagcgg cc?caggact catctctgtc ttctccaacc ccagctggcc tccatgtccc 
8802 ??gggggc?? tctgc?gctg accagcttgg gccctactat aggttttctt jctgwctt. 
88081 aaagcctgag agaggtagcc atttccaaaa gaaaagattt ctatctcaga ttatctggga 
SgaggSga g?aggtc?ct tctctgagga aacaggcagc aggacatagg atggggcagt 
SB201 gggaggaaL gggtctgcac tatggggtcc ttgggctgtg -ctcctgac cttatcactt 
88261 cacagttccc accagatctg acttgacctc cgggccatga cccagtccct =«=cactct 
88321 oaaaacctct gtgtcccctc ctgctccttt cactcccacc tgggaggctc tgagcaggcc 
11 III agg^ccctc ?c?ccaggcc tgctcctccc tttctcctce £t~ecce. gcca ccccc 
88441 cagccaggct ctcccacctc tggccccacc tcacctcttg gccttcttct "ccctcggg 
88501 cgatgggagc ctggtttggc tgcccaggga agattgtatc tgaccacagg <WWroct 
88561 aagagcactg ctgggtgagc tgaggcctcc ttaggttctt gctgtagtct gagttcaagt 
8 6 S???agaa? gagga^g aggaagaggg agctgggagc ccttttcjcc agcaggggga 
88681 ctggaggagt cgaatggggt ggggtcttct cgttttgatt agcttctggt ggaggtccca 
88741 ggctttggcg tgctcaagct tggagtggca gggagcaggc ctggcttgac ="ctttcct 
88801 ?cctgctccc tctcctcacc cctccctgca gctctttcac tccgtctctc tctctacaga 
88861 cgggacccag gtgagcccgg gtgcccacta ctgcagcccc actggcgcag Jtaagagtca 
88921 aacccggggg agcccatggt agggagtgga agatgagggg tggaaaggct gtaagaacgc 
8 8 gagaag??ga ggggttagag aagcagggtc gctggctgat ctgccagaga gccaggaggt 
89041 ggcggctcca gggaggggcg aggagccggg gtaagagagg "gctctgga tgctggctgg 
89101 gcacagtgct aggaaacaca acaggaaaag gaaacacagg atgcccgtct tgtccttgct 
89161 gggagcagtg aaacaggaag gaaagtaaga agctaatatt tatactgaga cccctacccc 
! StLggca ccaggcaagg tgtgttcttg tgtgtggact cggtcctcac accggctctg 
89281 caaaatacrac atggcagccc ttgcaggact gctctgctgg aggggaagtg ttctctcacn 
nlll g"?gcg«t ccSceJctg ctggcccgag cctcctctgc tgctaggctg ccctggggaa 
89401 ggactggact tcctgctgct gctttggttt aggacatgcc catggggcca ^ctggact 
89461 agacgcggtc tgcccttcct ttagtgtagc cagtaCcaac caagggccta =tgagtgcaa 
89521 gataLcagc ctgatgccta ataattccat atagcaggga gaaatggaac ^ggtatcc 
89581 tccttgcttc agtcctggct gttgaaaagc taacaggcag gttagggagg aagcacacac 
89641 aaatacaaag cgaaaaaaaa tagaatgcaa taatgtgacc agtgcccaat gagaggacac 
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8*701 tgattcatga gtttatccat: ttgttcaaga -cattaatg agttctgtct ctgtgccagg 
89761 gtactttcct ggacatttta ggagagacac tgatttattc ^tgatcr g _^ 
89821 gtgcctgtca tgtgctaggt actattccag gtgctaggaa taataaacaa jgca^ 
89881 caactccctg ccctatggag cttaactcag acatggtacc ^cacaga 9 
89941 tggtgtggaa cagccatgtg 'ttggagtee ^aagaggga ^gctag g g gg 
90001 ggtccaggga tgagggagga ctccagctga ^tttgagca aagag 9 
90061 tagaatgtag ggatgaggac agcacaggca wmffacatt £££ ggttcatgtt 
90121 cagaagagat gtggatttgt gacaggtgga agctgatggc "aggt^ag Jf cacaa J t 
90181 caaatgcaga ccaagttgag agaagccaag "aggaccag ^tgtggag 
90241 ctaaagcacc tcgaaaagta tttccagggc "caggcaga g 
90301 tgctgtggag gcagtggcca tgcagagtgt ^ggggaagg jcccctgc g gggg g 
90361 cacagtccgt atgtggctga agccactggt ^tgggtcca 9^cgctggc f 
90421 ccaagcccct cttgcataat caggggagtc jccccgggaa 9^ a ? tcaaccC g 
90481 aggactgaaa cctttcctgg ggcaggagtg "ttggtatt cga a caaagccata 

90541 aatgagaatc cggatttctt gggaggcaat gtgaacaagg 99™* * ctt 

90601 cattttctac tgcgggcggc atctgggtgc acagccatca ^gtccctcc «9« J 
90661 atattcgggg gacatggcgg O^cetcctt jctgggctcc tgtcttgtgt ccag 
90721 gtcagggaat gttagagtga ^tgcccttta ^gacagcct ac tggagtac 
90781 tagtgagaaa gccccttgag |^ggtgaa ttcctgaaag ttgg ggg cc ag 
90841 ctgccttggt aggaccagaa =«^gctag ^tctgcccct *J™> aat gactacc 
90901 ggcccttcac ctccgagcct cggtttcctt a "taggata « gtaaagattg 
90961 ccccggggcc agtggcttga tgtagctgct «tgcacaag ^ctgtagat 3 * 9 
91021 tggttaggag tggccagctt gggcctggag 9=tatgattt ^gactcctg 9 ™ 
91081 t?gccacagg cctttccagc cctcctcagc eccaatecct ^ggacagtc tgtgg 
91141 ccactgggag atgcccagcg ttggaattgc tgaaggaggc ctctcc gg ™ tc 
91201 acttgtgtgc cctcccatgg ggccggcctg "cctacccc jcccaccc 
91261 gataagcccg ctgcaacagc tccgtctccc ^tgtctcag ""tctggc eg | 
91321 agcctggtcc agctggctat gctjgejtjg a«ct-gtct 

91381 ccctgcaccc acagecttgg cagggtgetc ctagugtggy a « *rrrr C a CC cacr 
lllll aggcagcegt gcctgccatc "gaecatge caggcccaga £££££ 
91501 gagcaggccc aaggacacat g^ctatg ^tgaggaa cctgccc gg B ^ 

KS 33K SS=S SS5S ' sfe S5S 

:ss s=s =~ ?sg | i~ — « 

Sffi SSSS SSSS SSSS gggg ss=S 

91921 caaacaccac cagtgataca gtgttactgt gcacagttca tgtgactttt "egg 

SSi SSSS SSSS K i i SSS 
SS SSS2 S5 =2= SS~« 5 

92221 "socage ggcccccag,: JgcScagS ctcggSgag 

92281 ccccaacgcc tgcaccacca cctcttccta gcaggcctgc agcagcay y 
SS cccatgaggg taaagatgga gctccctgca tgtggggcca -ttgagc t Wtcccejjc 
92401 ctccccgcct tcagcatccc tagacaccag tctcagtcct ="«ccccg 
92461 ggctgccggc cctgcccaca gctctccatg J-acgccga tgcccgagtt ^ggtggg 
92521 ccccaggaac aagagctgcg gcagcttctc cacaaggaca we***** ctgtgtggct 
92581 gtggccaccc cagcccagcc cagccccacc agccaggtgc =tgcggctgc cg^gegg 

- ssss 5S55 =ii IMS ass 

92761 ggctctaggg aggggtaggg cctcgggctt gg="ttgcc taggg g cc 
92821 tcctactgag gatggggaca gggcagtggc =aggtagtgc «««ag c g 
<s?ftai cacctccaac cccctcctga ctctgcccct acaggtgctg tagecagcag cguya « 
2941 cSagcSg eggaggtgat tctgaaaaaa cagcaggegg ccctj^jg aacag cat 
93001 cccaacagcc ccggcattcc ctacaggtaa <=«cctcctc *«tgccctc ^ 
93061 atgcaccctc cacccccgcc cccgtgttag ccatgagcac acacacttgc c 
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9 3121 cccagttgcc acaaccagtc cttacccttc ctctaaacat aatgcccccg agcccctctc 
lllll C caa?tgata cctgccctcc tctctttaaa ttctccccac -cacctgag c=c 
93241 acacacacac acacacacac acacacacac acacacaccc tactggcttt tttcttgcac 
330 atgagcccct tctctcttf tattttccct gagcgcaaaa atgtcctggt tcccagagca 
93361 agttcctagt gcaggtgaca gagcccccag tgggctcttc acccacgcac caagcacctg 
93421 aStctaSc ctaggtcaga gctctgcact acagctgctg gagcggacag gcggcccact 
llfsi gctgccac?t ggagatgg?c cccattccta ccagccccac attgcccagc cctgcccgct 
9 541 gcagcctccc ?ctcaggtcc cagggcccgt gctcagggca gtgcccgtgc agtgtcccca 
93601 cacctctgaa gcagccttgg cactcgttct gtagaaccct ggagcccctg gagacggaag 
6 gagccac^g eteLtge" agcagctttt tgcctcctgt tcccagcctg cccagtgacc 
93721 ccccagagca cttccctctg cgcaagacag gtgagctgaa caaacaggcg ^tttcag 
93781 gcaaaggaag ggggaagggc ctcggacatg ggggaggagt gtgcaggggt BOTcgggctg 
93841 ggctgggcca ggagatcatc ggtaggctag gatcttcttt ctagttctgc cttctctttc 
93951 ??tgal?gat agagatgact gggactgagg ggttaaaggg tggaaaaaag ^gggtggtg 
93961 ggggcctgag tgacgctggc gctccctgca gtctctgagc ccaacctgaa ^^at 
94021 aagJccaaga agtccctgga gcggaggaag aatccactgc tccgaaagga ^gcgccc 
94081 cccagcctcc ggcggcggcc cgcagagacc ctcggaggtg agggccggct 9 a ^^gc 
94141 ggttgccatc ctcaaacctg gctggtcttg tccctttggg tcaggcccca "tagacagg 
94201 ggtcccctcc ttaggactgc catgcgtggt tgcatggggg tgtcccacac acttgccgaa 
94261 g?gggggagt tggggctgaa acccagtccc tgctctgtta gctaaggtga ""^cccag 
94321 aaaagggggc acccttcaaa aaattatgca aaggtgctgt aggccaaagg tggcctgtct 
94381 tcttSgft ctgatgggaa gaaagcagga ggccgggcgc ^ggttcac jcctataatc 
94441 tcaacacttt gggaggctga ggcaggtcaa tcacctgagg ttaggagttt gagaccagcc 
Atoi tggacaatat gg^gaaaic ?gtc?ctact aaaaatacaa aaattagcca ^cacggtgg 
94561 tgStgcctg tag?cccagc tacttgggag gctgagccag gagaatcgct tgaacccagg 
9462^ aggtggagg? tgLgtgagc cgggatcgtg ccattgcact ccagcctggg -acagagca 
94681 agactctgtc tcaaaaaaaa aaaaaaagaa agcaggaagc aaaggtgctc gttaaggaag 
94741 ggggtgctcc cgggtctcct gcaccaggcg gcctggctgt accctcctgc "^ccctggc 
94801 Sjactgc act?ccctct ctccccaacc ctcagactcc tccccaagta ^agcagcac 
94861 acccgcatca gggtgcagct cccccaatga cagcgagcac ggccccaatc ccatcctggg 
9I921 Scggaggta agg«ttgcc gagactgggc tctcctgggg cagttctgag Sctcagcctt 
lilll ctScaglag gcjgccctac ctgggctggg gctgcagggt ctgggcagcc -tgccagag 
95041 cctcctgggt gttctgggga aggtgcgccg gggtagaggt ctgggaccgg t^ccctcgc 
""l cctgctSt atggcaggcg ctcttgggcc agcggctgcg gctgcaggag jcttctgtgg 
95161 ccccgttcgc cttgccgaca gtgtccttgc tgcccgcaat «ctctgggg ^gcccgccc 
95221 ctgccagggt gagtggctgg ggtgcccacc cccactccaa 5«cccccag ="ctttcac 
95281 tcccttttct tgctgcctca ccccatcatc ttcattgttc tctgctggaa tcttcttccc 
9«" cgtgacttct cccgcctctc ccccaggctg acagtgaccg caggacccat ccgactctgg 
95401 g?c?tcgggg gccLtcctg gggagccccc acactcccct cttcctgccc catggcttgg 
95461 agcccgaggc tgggggcacc ttgccctctc gcctgcagcc cattctcctc ctggacccct 
55" caggc?c?L tJSHgctg ctgactggtg agtctgctgc "cttcaggg -ggggctgg 
95581 gtccctgcac cctgctaaga gccaagcttg ggatggaccc atccttcctc ^catctctg 
95641 ?ccccctgtc ctgcgcattg ccctgctgca ccctggcccc "accctata ccctcgcttc 
95701 cttccattgc tccctgtggc tccctcctta ttccaccccc ^ttctttc ^gtgcccgg 
95761 gcttgggccc ttgcccttcc actttgccca gtccttaatg accaccgagc ^ctctgg 
95821 gtcaggcctc cactggccac tgagccggac tcgctcagag cccctgcccc ^agtgccac 
95881 cgctcLcca ccgccgggcc ccatgcagcc ccgcctggag cagctcaaaa t t« 
95941 ggtgatcaag gtgagaggaa ttgggcagtg gaggtattga OOTJJtJttt aactggggac 
96001 Etaggggcca aaagaagagg ggtacttaga aagggcaggg aactggaggg «WWg? 
96061 ggatgtggct tcttggggcc cagagctgca tggcagccgg agtcctagca a ^tgactgg 
96121 ctacctggcc cagcccacca cctcccaccc catgcccctc gctccaccat ggcttctcag 
6 8 ccagg^tc cc?tccc=ag aggtcagcca agccgagtga gaagccccgg ctgcggcaga 
96241 tac^tcggc tgaagacctg gagacagatg gcgggggacc ^ccaggtg ^ggacgatg 
96301 gcctggagca cagggagctg ggccatgggc agcccgaggc cagaggcccc jctcctctcc 
96361 agcagcaccc tcaggtatgg cagtccccac ctgcccctca ^aagtgtcc ^agaagact 
96421 ctggggcctg gcataagatg gggaagggag ggagatacga catcagtgca acaggcagct 
96481 ctaggaccca tggttgccct ataagatcct gggtgctgga tccacactaa ggtgtaggca 
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96541 cacacacaca tgcacactca cacacccata -cacacata -c-aacag cttgccagtc 
96601 tcaggtgaag catgtccctt ttccaggaag ^ctgtcc ^cctggg ggtgggacgg 
96661 tcctgccctg gtatgtctcc cct ^*"ca ?ctcactgtg ggaatcaaga cccagtgcat 
96721 agccaggctc cagcgtgtcc agcagaatgc tctcactgtg gga « attta ccatc 
96781 tagcttgccg gagctgttgg gatacaggct SWcgcctta 
96841 tcacagttct ggaggctgga agtcaaaatc 9^^gttgg ^jagtcggc 
96901 ggctgtgagt gtgagggcag mflctgttee cggctetct ccttogcttg m ^ 
96961 tettcttcct gtggcttcat gtggtttccc tctgtgaatg cctgt g fcttaa 
97021 ctataaggac aatagtcata ctgggttaag gcccacccca a 9 tactgggggt 
97081 ttacttctgt ttgtaaagac cctatctctg aataaggtca tgtttagagg tactggggg 
97141 tgggacttca acatataaat ttgagggtgg ^jacataat "actccata a g 9 
97201 acaggccaca cacatgttct tgaacagtta catagtccag gacagg gg a 
97261 agcacaagat ccagcgcccc tcccctggtt cctggctttg gg a aggggacagg 
97321 gctggtggaa tgggtggtca Stctggggtg "aacctgtc OTTOJ tatcctggaa 
97381 gggcttagag agtcaaaggc cagagcccca ctggacagca ggt gg^ 
97441 tctctctagg aaaggggcct 3=ttggcagt tcccaagacc t gg g tgggaa 
97501 caggaccctg aaacactgga gaccaaggcc ccatcttccc ccc yy y * 

5S 55= SSSS 5SS= = ,™ 

JSS SSSS S=5= ~ sssss 

ES SSSS SSSS SEE |S -~ 

97921 tattgcattt ggccgatgag gaccaaggct -cgaaatct ^ggtgaca^ g 
97981 aaatagcaag tggtagtcaa jccaggataa J-ttccagt cagaagtatt 
98041 ccttttaaaa aatgatattt attactgctg ctcuy y caaccagtat 
98101 ttagacattt tgaagagtac agaaaaacct -gaagaaaa jaaaaatcac ^ 
98161 cccaccaccc agaagtaaac cctctgaaat tctgctgtat "cagtcc g J 
98221 ggccatatgt acatgtacag atgccatgaa <=acatgaact ^cgttttgca | 
98281 c?tagttaac atattatgaa tccttcttgg "taattagt ctttaaaact 9£* 
98341 tagtatttca ttaatgtatt tcatttttac tgagggatcc ="accag « 
98401 atLtagctt atttgaattt -ttatgcat aaatctttcc tejtgcttgg . ^ 
98461 caaggttcac tctaaagaag tagcattcct BS»tcaeacg gac cctcctc 
98521 gttggtgtcc tagacgcaca gaaattgacc ^cccacccg caatgagc g g ^ 
98581 tgaagacttc ccacgggtca ff«*guata ^cacttctc caaag m c 
98641 acatggtcca gtgtcatcgt gggcttctta ^Jcccggtt tSSOTg gagatgct 
98701 ttttccctcc tgctgcccct tggtagcctc tctgggttca tgacacg g * * 
98761 gtacgttagg cctcatgctt tgctctgagc acttgagggc ctggtgctgg ^ 
98821 cctgggccac ccagcagtcg tgtccgcatg tgggaaggcc ^ggccc g |* tgtg 
98881 ttggctggag ctgtgttgat ^tgttggctg ^gccacctg g ??? g ?g?gg 
98941 tggacaggtg tgaggggctg gggctggggt tgctgtggcg gtgctggcgt 

99001 gtgtgagggg tgtgtacccg cccggctcca tgtgggtgcc tgctgcgg g g a a 
99061 gttctctgca gccaaggcca tggggcgtga ^ctccctg Wjccccg tg ? gg tgaca 
99121 ctcctgcagg gctgatctat gactcggtca tgctgaagca "jgtgctcc ^9 
99181 acagcaggca cccggagcac gccggccgca tccagagcat ^ggtcccgg ctg gg 9 
99241 gggggctccg gagccagtgt ^ggtgagga SSSS atgJggggca 

99301 gggaggagtc atgggagggg aggggtgggg f^f^ ctcagagctc tgtggtcccc 
99361 catggggtgg tggtgatggg agggaagggg W^JJ ^gcag?cgg tccactctga 
99421 ttttcagtgt ctccgaggcc ggaaggcctc "^ggaagag ctgcagt gg 
99481 gcggcacgtg ctcctctacg gcaccaaccc 0^"^ acccagctcc 
99541 gctggcaggt aatggcctag tggccctgtc tccccatgcc JJ=tc ctggacgtcc 
99601 catgcactcc tgtctcggct ctgcccgccc agccagcctc ^cccg yy 

661 cta^tccagc ttgctgccaa gcccctcctc agcccacctc -cctctccc Jtccjta 
99721 ctctccccca atactcaccc ggccctgctc tctgggctcc =tgctccctg c M 

9781 ggctgagagt attcacgctg acgtgggctg fljcctctccc cgcagggctc ctggc ^ g 
99841 ggatgtttgt gatgctgccc tgtggtgggg "gggjtaag tgtgcccagg ^ 
99901 gggcgttgcc agggctctca gctctcctcc ctgtggttct cccagg 
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99961 aacctctgct tgttgtggtt ctgccagaca gggtgagcca gggacttcct gaggtgcccc 
lOOo" c?gcagcagg aagctccttt tggacaggcg tgtctcggac ccacagtctc ccccgaatgc 
lOoSsi ggSccag? ctaagccttc ccctagaagg tgtctggtag atgttgagtg aggtttcagg 
100141 agcagggcca aggctggggc ttaggatcac ctctcccttc aaagaccccc atgactgggc 
100201 a?tggccgcc aggctgctct gtctgctctt aagtggcaag ttggggtacc tcagcctggt 
U0261 cccSgaLt tgggctgcct ggtgtgacat cacggtggtg cttccggtgt "ttggcgat 
100321 cccagcactc cccactccgg gacatagccc caaactccgc tcgcgagctt tgcttcctaa 
100381 gtcctcaccc ctttgtgaag ggagcttccc gctccctccg gctcagctct cctcgcctaa 
100441 cactatccct gcagtagttc ctcaagcaag gtgtgtagag gcaggggatg ^ggcctcat 
100501 tccggaggga aagtgggagc tgtagctggt gggggacttt OBM^t ««tgcecta 
100561 ttcacaactt cccatttctt gccactttct ggtttttcca actgttgttg cttctgtttt 
100621 ctcctccctc ctctccctct ctgtctttct ctctctctct ctttctccag -tcttgcga 
100681 ctctctctgc cttcctcgcc tctcttggtc tgcctcgccc tccccatctc cccatcatgc 
100741 cccccggccc ctccctagcc ttgaggccca gggactgggt ttggggggcc tcccagcctg 
100801 ggctaggggc cctgagtgga agacagtggt gcagacggcc cctccagctc cgaccgtccc 
Zlll g?aggS agcagagtca gctggggctt aaaaccccct cccggcccaa accccaagtc 
100921 ccgcccaggt aacgccatgc cccctcccct gaccggggag gcaggcgtga tgctgccagc 
100981 agagtgctgg ccagataatg ggctggtgct gggacttaag ctgggaaaaa 9tcatgctgg 
101041 gattggggga cacaggaggc cttgcctttg ggcggtgggg cactggggag gcagcactgt 
101101 etocSSct ccctgcccct ggggtcctgg ccgtggggtg gggaccaccc ccttgggccc 
101161 tggctcctgt gtgaagcctt ggatgatgcg ggccctgact ctggctcccg ^ggtggaca 
101221 cigacaccat ctggaatgag cttcattcct ccaatgcagc ccgctgggcc 9=tggcagtg 
101281 tcactgacct cgccttcaaa gtggcttctc gtgagctaaa ggtaggaggt ttgggttgaa 
101341 ggtggacaca ccacaaagga ggaagcagag tggggtagtg gggaatccag S«=«eaac= 
101401 ccaggcatcg cattcctctt agagattgct acagggtttt ggaggggaaa "gagggctc 
101461 tgggaaccag gttgagattg gaactcttgg ggtacgttca tgcagctgtg ggtcagagct 
ioiHl g?«gttga? igacaagcat tctttctttt tccagaatgg tttcgctgtg gtgcggcccc 
101581 caggacacca tgcagatcat tcaacagcca tgtaaggcta agggaagacc tgggtgggat 
101641 gaggtggggg gcaagccccc aggaacttcc ttcagggaca ttctctcttc "ccctgagc 
101701 JtStSS? ?gggccaacc caggggcctg gggaggtgag ggcatgtgga g^gaatgggc 
101761 tggcaggacc tgtctctcct tccaggggct tctgcttett caactcagtg g= ca "gcct 
101821 g«ggcagct gcaacagcag agcaaggcca gcaagatcct cattgtagac tgggtaggtg 
101881 cctgtcogta gcaccctcca attcgagagc cotgggggaa aagccctgag "^gatgtta 
101941 gagatgcggc ttcatgtctt agttctgcag tagcctctct gagcctcagt ttcc ""gt 
oiooi gtaaaat??g ggtgaagata acacccacat cacagttggg aggcctagag ^tggcgt 
102061 gtgggaacgc attcagccat cgcaaacccc tgcaacgagt aggagctgtc atttgagtgt 
102121 ?g?c?tttga cctctattgg cttcttttgg cagatctagt aatttctgca "tcctgtac 
102181 aggtagtgat gataagaata atagcagata acatcagtac accactaatc acatccagac 
102241 ac?ga?ggtt ttacacatga tggatttaat cctgactata acccacttta cagatgaaag 
102301 tgagcacaga gagattaagt aactcacaca cagtcattcg taagtcacga gatggatttg 
10236^ aacLaggSg gg?tagctc t agagtgcttg cgtttaactg ctaagctatg tcccttctgc 
102421 actgacagct gtgtaagaga catttctaag cagaagttga gagcggtgga S^cctttgc 
102481 acacttgagt tcccgcatgg tcctgtgagt cgagtgtagg ffcccagctct ^ctacgagg 
102541 gatggggctg ggcctcgtgt acctgcccct ctgtaaccga gcttggtttc tgatctcctc 
1S26OI atal?f?ca? gactttatgc aagacagagt ggttcctgat atgtgtaacc ctgaaccctt 
102661 ccctctcctt gccactaacc ccatgtccac acagttactc tctcaggtgg 9 ct 99"^ a 
102721 gattgggaca cctcctctcc ttcaggatct catattacag ccagccctgt ccagcacaga 
102781 gaggccgagg ttcagagccg ggcagtggat tacgtggggc cactcgaccg ^jTOcttta 
102841 ggaaccccag gttcctgatc ccagtctagg gtcctgacct cagaatggcc actgaccttg 
U»U aaacocttc? aacctg?cct ggcccccatc tctctgcctt ccctaatcgc tgcccgtctc 
102961 cctacacagg acgtgcacca tggcaacggc acccagcaaa ccttctacca £««"«t 
103 021 gtgctctaca tctccctgca tcgccatgac gacggcaact tcttcccggg gagtggggct 
103081 gtggatgagg taaccgcatg tcagggccac atcttccagc ctcattgacc tcctcctgac 
103141 acttactctg cctctgtcat gacgagctgt gtgatcctgg gcagactgct 9 a 9=^ctct 
103201 gatcctaaac ttccccacct ggaaatgggg aggctggatg agctgggctg gcagctctaa 
103261 caaactggtg ttccccttct gggactctgc tgtcctcatg tctctcttgc "cctgtttt 
103321 ccaggtaggg gctggcagcg gtgagggctt caatgtcaat gtggcctggg ctggaggtct 
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,0333! gs .=c=ccoc = « jjctjcttje a„t.= £ ,c tcwjjjjc 

103441 cagaggggca agtccaccct ctcccgcccc ullll^ y y caccaatcrag 
103501 cagttggatt gtcagcctgt ccccaccagt tcctagacat tgtaggtgaa cgcc-gtg g 
103561 aataggacaa acagagagaa gaatgcaaaa gtcaaagggt ^ctttgcaaa 9| 
103621 accgagagcc aatgtcaaac tgattgctgg caggtgggtg gtggagtgag 
1U681 aca?t?agtc agagaaggct gccactctat ttgggaaaag ^tctgg -^ggatct 
103741 tcaaacactt ttctggagtt atctccatga cagctaattc ^cgagagcc ctggg gg 
103801 attcctggag tcttctcaga gcccagggct atgaagaaca cccaagcagg c ""*»s" 
llllll TXlllsl tagaggaagg cagctggggg mjecga agagggagag JJJJ- 
103921 tgtagccagg tggcgcagaa cctcagagga cctagttgtc ccctac g 
103981 gtgagtagct gggtgtggtc aactcagtcc aaaggactga J«£tgtag ^ccctgaag 
104041 tttgtgacca gagtccatct ccgcaaggct gtgagattac cctttccctg ^gccccgg 
5 4?0 cSgLccc caLgatgct tgcatgcaca cacacacacg -cacacaca tggtcacaca 
104161 cactcctctt tcattccctc tggtgctcca tccttggctc c"tctgcct ="gctagtt 
104221 aagtccccta gggggctgag tccttaggct gtgtgtgcca M^catggg ^ccagcca 
104281 aggtcaagga ggtcagagaa atctgccagt tgtgctgggg cactgggagc ^ttggagtcc 
104341 taagaacagg gtgccccacc gcaaagttgg ^ggaccgcc "^ggcaacc ^gcacagt 
104401 cgatgatcgc cacttcttgt gacctcacag gatagtcgtg atgcccatcg ^cgagagtc 
io4461 c?ctccagL ctagtcctgg tgtctgctgg atttgatgct ^gagggtc acccggcccc 
104521 actaaatggc taccatgttt ctgccaaatg taagggagcc tcagctgagg gggacgttag 
N» ggSgagag ccaggcggtg cggggagttg ggaggcactc "aagtcaga -gggaaggt 
104641 ggcagtggcc agcccagggc tttcagcctg aggactggag tatggcagct gtcctgaaa 
104701 ttccccggga tctcctagcc gagcacagcc caagcccttt =«aggacca 39^9J"= a 
104761 ccacggaggg cttgaccagg tcatacccat ggggacttaa gtccagtagg caggaagctc 
^04821 agccg?ggga ctccccacca cagctgggtt gattccaggt gg^^ggcag =^tccaga 
loissi gjaagggglg agagaagcag cactctcaga atagagggtg J=cacagggc ccagagtaca 
104941 gaaagaagag agggtgtagc tcagtgaaaa agacacaggc tagagtcaat g a ^ a B 
105001 2agg?cc?ac eSgetgcea cttactagct gtggggcctt tcccaaggcc cttucctcc 
105061 ctgagccttg agtgaagcat actagtaggt tttgtacgac attcaatgtg aaagcacttt 
105121 ggaaatagtg a?tgatacat gtgagtcatt ctttattagg 3 a ^ aa g aa 
105181 cacaggggta gagaacaggg tcacctctcc actcccgccc ctcccatttc tcccctccca 
105241 acctctaggt tttggataca tgacgcagca actgatgaac <£ggcaggag ggcagtggt 
105301 gctggccttg gagggtggcc atgacctcac agccatctgt gacgcctctg a 39=«£* 

iSS 2S5S2 SEX 22= SSSS a SSS 

ias sbs ssss ssss ss== ss s= 

SK2 SSS 25=5 SSSE =2 =2= b 

105721 c??tggaggc cgtgatccgg gtgcacagta agtgtggaga tgggacactc ^ 
na ,tLtraa tcttagtggt accctgcccc accgtggcca gatcctaggg ctcccggtgc 
llllll SSSSS a C c"g?tg?t ggtctggagt aagattcctg tgagtgaccc aggcagcaa 
105901 ggtgagcacc ccccagtgag gggttatcct ctgagccccc ^caggg 
105961 taccagacag tggcccctca aggtagggac Jggcctccat ^ SSScc 
106021 cagggccagg tcaagagcaa cactcaggcc "gtttgcca ^tgcgtcttg 
106081 tcccctcagt cctggccaca ggcgtctcag gagctctgct Sgcttggggy * * 
106141 ggataacccc cacatttgta aagtacttta aattttcaac "caactcaa «^tga 
106201 acatcttatq tcaagaccca taatctatac tagggataaa aatgagtaaa atagattccc 
lltlll atatcaaggg ctgggtaggg gagccgtgat gtctttacat -tggtaaag a= a t ? gctga 
106321 ttcctcttac ggtgggtgcc ctcacactga gccagattcc jcctcW 
106381 agcaggcagg aggagcattc tcctggcctg ^acccatg cagagoggcc gggtgatgg 
106441 tcagttctcc catgttgtgt tcgtcccacc tcccaggccc tcctttcctg ^ 993 
106501 tgagcactgg tgggggctgt gtttaagtgg gaggcccgag =«ggggctc tgggaggtca 
106561 c?gtgacaca gaccctgtct gcaggcaagc aggctctcct ^atgctctca 
106621 acctgtgggg aatgagtcaa aggtggcctt ^cagccacag •JJg™ 
106681 cacctgctag gactccctca cagccatgtt gaacccactc tgtgtaccct gtcagg g 
106741 gcgggagtgj gagcgaagtg aggagagggg caggtgggag agccgaccct aagtggagga 
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as s=sss =s=s ™ « iSS EE 

106921 atactggggc Cgcatgcagc gcctggcctc ctgtccagac "ctggg g 
106981 aggggctgac aaagaagaag tggaggcagt ^cgcactg jcgtccctct ctg ggg 
107041 cctggctgaa gataggtaat gccagacccc tggccctggg cccacagccc « a 
107101 tcattcctcc ctgcttgaag accccgggtc cgctatgcag ccaccccaac "tcccaggc 
J£n« ^tcctaacca ggcttgagag gaagcttagc taaggccctt gctgcagccc tggtgctcca 
JmmI acatcccacc 2??gt?cctc cccacaggcc ctcggagcag ctggtggagg aggaagaacc 

E SSSS SSSS 525S 

£5s ss= ssss 5S5S =ss HE 
sss s=s= s= Sii i£l lil EEs 

ISSi 2SS5 3=SS SSSS S"- f jS-jjjj ^ 
S3SS SSSS S5SS ™ 

lo^sl ocmcSSc atctggtccg taccctcgcc agaggccccc ctacatcaac <=tcctggcga 
SSX ?gc?ctgg C tg gagcagatgg gtgctctggg agtcctgtgc ttcctgatcc aa gg gcca 
108001 aacccttcat ctccccaaga agcgcagcat acccctggga c ^«cggcc a » 

mmmmmmm 

108301 gtgtgtgtgt ctttcctagg acccaccata «ctgtgtat Jtatgcatg | 

i!S£ SSSS SSSS ™ S 
S£ =55= 2553 3SSS 5KS « ~ 

ias ssss ssss ssss = s bbs 
SSS s=s ssss sss s s « ™ 

108841 aaggctccag aagtatacac tgttgatggc tccttcccgc tctgatgcac «g g^ 
108901 taagcataca ctgagcctag aagagagaag gggtgaggca caggcctgga eg 
108961 cagcctaagc agagaggaag gcgccaggct ^agcacct ^tttgtgg ttctgagt 
109021 gtccggtttt tccagcagga agaggagcac <=tcattacct Jagacctggc cc ^ 
109081 ggcagcctgg cagagtgtga gggaagaggc ^aatccct ttcccatctg J £ 
109141 tcaacrtgtgg acaccaaatc ccgcaggggt tgctgtagct atgcccgtgy » 

°092oJ cc?ggc?ggg gtgtgctaga gagaggaaag ctggaggagg agagctgagc 
109261 cccatgccag gagggecaag gcaagagggc <=tg=agcccc ^ 
109321 ctgccctcca gggcacaact gaactagegg ^|^"aa Jcagatagct ^ ^ 
1093 81 cactaccact ccctccctgc ccactcctcc caaagtccac =tgttcccgc a g a 
109441 cctcacaagc aaccaccaga ggctgataca aatggccgct flt*"tttgc taaagtgaca 
1!!S1 gtgacacaga taaggcaaag agctgagggg caggacacat cagatgggaa ^ 
109561 gtgcaaaatg gcagtctaac agaaaatcat ccttgtacca a = a 9^cc ttcaaaaagg 

0 621 ?taggtgagc ccttgggcca gtgtatgggc agaaaagcag Jtttgtgtcc ttcagaaggg 
109681 aaatgtaaaa aggtgaaagc tctagttgaa gggcagtgag a S^tgg a £BTO * * 
109741 aggtctctcc tggccggtgg tctgggtgca ? «agggcac "tgagaagg 
109801 aegcaggget ggaggggcat gggtacaggt ttgggggctc "tccagccc * 
10Q861 acccccttcc ccaaagccct tacaggggca gaagcacatt ccccgtgacc "s-B^^J" 

2 cctcat"gg gaagt?ttct ggggtgtatg gatgcctgtg tgtgtg^tg ^atgggtgg 
109981 ggggecaegg ctatctggct ctagcacact -tgggagac Wtctggg -caac-gga 
110041 tggggtgctg ggatgggggt ttaagaggtc ^gctagat a "tctgaac 
110101 aggtgcccaa cctggccttg ggaagagagt 3«tagggca ^MMJJJ tgttgccctg 
110161 ctgeagcata ggtccaggcc tcatggccct acaccttgac ctcttgaccc g 
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110221 gccttaagta caaagattcc tcactgcgtg ct„ agatccaggc cgggcacggt 
110281 ggctcacacc tataatccca 9^ c "tgga WW ^tcte-.taaa aacacaaaaa 
110341 ggagttcgag accagcctgg "aacatggc J^^«J c ttgagaggC c aaggcaggag 
110401 tttgccgggc atggtggcag atgcctgtaa ^ccagc a ctgcac tcca 

110461 aattgcttga acctgggagg cgg-flflttgc ^gagctga g 9 aaaaaagaaa 
110521 gcctgggtga cagagtaaga ctccatctca aaaaaaaa ^ gctgatgagg 

110581 gaaaagaaaa cagattcatt Jgaaaaggtc ua» cc tcgaaagg ggacgggcag 

110641 agcaacatgg caggatcccc tctctaccac J^cagg gttctggggt 
110701 gacagcttcc tgggagacca <=actcgtcct jctgtgtat * gtcctaaggc 

110761 caccaggggg tgggagtagc ctctcccaac atctcagagg * gctgatgtca 
110821 ccccccaggg tgcagagacc tcaccccctg ^tcagaaat a cttgaaggaa 

110881 gcaaagtcag cccggtagcg ^gggcatag ^gagca gg gg tgcagggaga 
110941 atgaagctcc agacgctgga gaggtagtag ^ggtgggg \ ccacaaggcc 
111001 gaagtaccga cagtgacttt 0B«ggccct JJ^SS cagctgaacc aacccttcag 
111061 agggccaccc tccccactca acatccctgc aacgtcctgg J J aC cagggact 
111121 aaagacactg tgatggaggt "tagagcca tajtccc^ tgggga Cgaaa ctgtt 

111181 ggttttgtgg ^gacaattt "ccacaaaa acc ggg aacccfccgca tgcgcctc ac 
111241 ccacctcaga tcgtcaaaca ttagatcatc agggg s ctcaggcggt 
111301 aacagggttt gcgcttctaa tgcccgccgc tgacctgaca fj^ cggaccacta 
111361 aaggctcgct tgcccctcac ctgctgtgtg jcctgc attccagggt 
111421 ctgttccaca gcctggaaca gtagaacgga ^ggggacc J caggtctgta 
111481 tttcaggcag ^gg«gtgg ^ttaggga M ^cctgct ttagttagca 
111541 tcatccactc <=g<=«ttgtg ^aaataccc 99 cagccaccag agggcgctcc 

111601 tcagactccc ggaagaagga cctctggtta tctc cag ggagt gcttg tatgggctat 
111661 catcccagag ctgagcacag ^taatgggt ""^atca 9 ggtggggact 

111721 gcactgctca agacttcaca tcagtttoat ^aatccacc aat tcaccca 
111781 tgttttctcc acatgaacca taacaaaacc ^gtccggg g gg » cccgctgctg 
111841 gtctctttgg aggtaacctg tggaaccagg a gggaatgc tg^^ 
111901 tccctcccat gccctctttc cctggga^ « aaaaagacgc ccacgaagaa 

111961 cacgaggaag gtgcagaagg cagcgatgga ffW« Jg^ tcacgt gcgt 
112021 gaagccgcgc agccccttga STccaggtcct =«ataatct ^ 9 catccccagg 
112081 caccaggacc cacagtgcca facccctgc ^agagaca ca taccaagaafc 
112141 gtgctccaga gccctgcaga tccactagac «ggcctatt zg « ctgtgata tc 
112201 atggtcttgt ctctcattcc ctcatagaat fl£J«££ "ttcgg^gg 
112261 agaagcaggt aagagactga 9=tgcctgct agtaagccca ac jr^ gaatatctct 
112321 aatacaaaac cctaccattc tctctgattt tattttgcc ctaaaaaatg 
112381 cacaaaaatg ttatgttaat tcatgttatt "tagtatta cttt g a&tttgcatg 
112441 ttctaacttc taatatagta tatatcaata g=Jaaaactc ^ ctgtgcc tca 
112501 gagtttcact acttttcaag aggataaaag jatcctgaaa accaga g gg 
112561 gcagcccagc ctgctttctg 9OT«ttgcc ^gtctacc ^ cagtctcaaa 

112621 aagccatgct cctgccccat ^cctcctc ~cccagccc J gatga ggagg 
112681 gtcacaaggc ctgcagggct cttcccaaac ^gcccgag tcttggccag 
112741 tccagccatg aagactccag Jjccacccaa «cctgagtg jcctta^ tgcaccgctc 
112801 acctcatgcc actccctcca "ttgcggca aaggg gg cctggg tgga cacttc 

112861 cccaccccca ctgcccccag "tttcctgg |cccgg acaaccctct gtgccaggca 
112921 ctctaggatg ccagctgcca <==«gccaat ^atacaa aagggtccgg 
112981 gtgcctgctg gtgcagccca ^agtggaa ««tatcaa « gctgcaggct 
113041 gcagggcggt ggatcccggc aagggacaaa t™£SS gg g g tcagga 
113101 ctcagctggt tgggttgcaa ggtg^ ^"cagag? ag?taccaaa tgtgcacagg 
113161 ggcctttcca aaaggcagct ffcacacatgc ^Ctcagagt J a gg aa ggg aa 
113221 aaggataagc atctggttgg 99aaagtggt Jatctctggc gg g fctttg 
113281 gttgatgggg cggtgggggt 9gggaagtgc "tgaatcta MO caggctgggt 
113341 tttcttaggc tgggtgggaa atctatgcta ttttatctjc 9 9^^ tfccataattt 
113401 tataagggtg tttgttaaat "tctaccct "tttgcg g ctg gttacca 
113461 gtttaagggg gaaaaaggca ggaggaagct tgtcactgcg g g « aaaaacC c a t 
113521 gctc aga ggc tgtccc.gtt tggctgtccc "gacagtcc agtgagg ^ 
113581 gagactccaa gccaagaaac caggagcctg gc a ctgctgt g 
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113641 ccacatctaa aaacgggtgg gcccaggggt cctgccjtt taggtaactg ggcccagggt 
113701 tctaccctag tgagggtgaa ggcctaccaa occtaeagct tccctc g \ 
113761 tttgaccccc tgaacactct cccagctttg "cctgccca "tccactct ^ 
113821 gtgggggcct ggaatgtggg tccccctect actgagatca ^aatcatc 

551 2SS2S =2=2 2 r i 25 sss sssss 
iiSS =2=2= =222= 232=2 2 a U g ™ 
SSS 5S52 =22= === t— 

114241 aaggtcagaa caattcctct gtgactcagc a 9"tctggg J CC caaaactc 

SSS =22= =22 ==== Slg — ? 
SSS 2=22= S22S =2=2 222 rib =2= 

114541 catcaagtgt ggaggcaggc ctgctgccca cQCCctjgct ~caccaccc tcctggg g 
114601 ggagctctcc accagcccta cccaaggggg Joactgaagg ctggcacact 
114661 cccctcccac acatcaggca ggaggcaatg tatctcccta atacccttcc tccccaatcc 
ui?£ tggggactct aggaagcctg gtttataaaa ctcggggtgg aatggacagg tccccaatcc 
114781 cacctggctg caagcccaca «agaccaca ^J^Scag ccgataagct aagggtaagg 
114841 cagagcccct gcttagccat gtgagcttat jggctcacag ga y gagga ga C ag 
114901 aaggcatagg gtagggcggt gaaagcatcc ^agtggctg JJ^^Sg gcccaggtca 
114961 gagacacccg ggggatccca cagggtaaat ^agacaaga aggacac gg g 
115021 ggcccctcta ttccttccta mBWe ^cctggag ££BW tttttetett 
115081 gctcacctgg gaaaaacata g^^tta ^cttcagga J cccacagcaa 
115141 tccttggtct actaaaccca gagcaagagt "gtgttttc cccc gg cagtcttgct 
115201 agccagacca ^tagatcca -ccacacct jcccgcctcc ccagg g fcgggagaggg 
115261 tctgccactg cctttctcca aagccactcc ttcg-iayy ^-~t- aact ctactccaga 
115321 tatccccacc cgtgaacact ctgcccacca ? acccagggg ^catgact ctgct g 

552 =25= 3=2 SS =5 ss=5 5=522 
iSS =2= 2=22= S=SS= == ~ 35= 

as s=ss =2= =522 == =£ ss2s 

gSS 32222 = SS3=5 5SS£ 22- - 

115861 gaagaaaacc ccaggcaact ccctagagta taagaaagaa «~"ttcc a ^£ gg 
115921 aggaggcagc tggagactca ^gtgggc ^actgcaa ^ttcagat ctggaggg^ 
115981 gtcagatgtc ttttggggac atctcctccc actcctaata gac tcaacac 
116041 ggatagggtc aaacggccag gtagggttca cctccacttg Jaccagg ■ 
11S101 Lccagctga gatcccaggc tggccctccc gctcatcc tetcttgect tcgg^g 

SS£ = SS SS5K ttgaca L tggagggtgg cggggtgcag 

116281 tggggaaagg aactagggct ctgtagataa cgcgcagaga tgggccagtt jtee^W. 

116341 tcccacaggt ggtgaggcag ctgggcaggc agagaacacc ^agccaggg ■ 

116401 cccttcttgg tgacccagtg ctttgttggc attgtgtagg ^ggggccct gr » 

sag =335 SS= S3S =S= g ™ 

sss " 53 Hi HI ssss s=s 

SSS !SS SSS- SSL sr -« 

SSS ssss ssss sss s E S 5=2 
ISUi ssss ssss ssss SSS SS4 J— 
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117061 caaaaaggca ccaaca ggg t = gaga atgtccagtt tct^g ^ ggagggagat 
117121 gtcctccctg tgggtctcag ^agagggctc 22SSct tcttccctct ctgccctcac 
117181 gggcttcccc agccacccct alette ctttcc ctcagaacaa ccgCgtgtg t 
117241 ccagcaccca gggaaggggc 9cctgggggg ata ** aggcg accagcgccg cgggcgcgcg 
117301 gtgcgtgtgt fltatotjtgt Jtgtttgggg ^aggaggjr gtgc cgtgacagat 

117361 gaggggacac tgtcgtgggg e«^aaacg gaggg 9 cgtcgg cacccccagg 

117421 aacccgggcg gcgcggcagg "tgtgcagc cggcag gg » a gcc cgggccc 

117481 tggcgcccgg gcgggcatcg 99tctcagag £ a ^ g a JJ a ca * tccaccc gctccgcggg 
117541 gcgtggggcc tgccgccgcc aaccgctgtt ^ a g cgcccgc ccc gcagccgcgc 
117601 gaagcgccgc tcgcggggag ^tcctggag J ^J C cctcccatg gccgcggtcc 
117661 acccgccccg cgccgcccag ^cccgggg ^acctgcg g acggagctga 
117721 ccggctgtcg gtagaccacc 9tccagacga 9gaagatgga g g gggctgcggc 
117781 tgccggagta ggcggcgcgg aggccgagct ffeaacctgsr gaa gccgcca 
117841 gLgggcggg ccgagggcga 9cgcggccga |agtcacagg £ W*^ cggcccgccc 
117901 gccggagccg cgggagccgc cagagcagcc ggcgcc g ^ cg gaaccgcaga 

117961 ccagcgccgc ccgcacagcg ceetccccgg ccgg gg 9 aaaa ggcgga 
118021 cgccaccgcc gctttgcgaa 9ctgccgtgt ^tttggggg a agggaccg ga 

118081 ttcctgggcc catccccaga cccgccgtgt «jgatcg Stacctctg agtacgatgc 
118141 aatatgcctt tatacgagcg aaccgcgagg ^SgSaaa aattaatagg taaaacttaa 
118201 gtattttcgt ttaaaattaa aattaaaatt tcttgc ^ caaccaggt t 

118261 gaaatattag agtacgctgt gaatagaatt "ttccg ^ CC ctgcgacc 
118321 ccctcccacc atatcgcaga 9gatttctcc * c * c aC gcacagct ccccacaaat 

118381 atcaccttct gactgcaaac attctataca ttctatcct J gtaC agtggc 
118441 ccctactttt ttttttttaa acagagtctc actctgtg » a cctcagcctt 

118501 gccatcatag ctccgcatcc tccaacacot 9gattcaag ^ ttgttattta 
118561 ccaagcagcc aggactacag ggtgtgcca c«cgcctgg 9^^ cctggcctca 
118621 ttttttgtag agatagggtc "gctatatt jcccjg J caggcttgag ccactgcaac 
118681 agctgtcttc ccacctcggc ctcccaaagc 9^ggaatta caC cctgacc 
118741 ggacctcacc tttcctttta tcagcacaag "ttatcctc ctgagctccc 
118801 ctcgggatca taccattgta aggaagagac agatctgtag cagg ggg^ aacaagggct 
llsLl acg?gagccc agcttccggc cgggagctgg agnate c«g aaaaC ataac 
118921 ctgccacagc actaaggatc -catgggga gtaacaaatt accacaaatt 

118981 caatacccct tgcattagtt "ttttgtgt gtgtg g ttctgCaggt caggaatcca 
119041 tactgattta aaataacaca aacttattat tatttta ^ ttctggaggc 
119101 aataatggtc tcaotgggct aaaatcaagg ?^ tettgetctg 

119161 tctaggggaa aatcagtttc =ttgactttt tttt gcaa tctctg cctcctgggt 

119221 tcacccaggc tagagtgcag tggcgtgatc « tacacgctt CC accaccac 

119281 tcaggtgatt ctcctgcatc agcctcccga 9aagttggg gg ccaggct ggt 

119341 acccagctaa tttttgtatt "tagtaaag cccaaagtg c tgggattaca 

119401 ctcgaactcc tgacctcagg tgatccgccc a ^"ag aga gtgaggc tacccacatg 
119461 ggtgtgagcc caccgtgccc ^cgccttt tccagcttct gggatagtcc 
119521 ccttaactcc ctcttcctcc ttttcccttc Jaaggac a aaaat aaa tcccttt 
119581 aggataatct ccccatcgca agatccttaa "ttatcaca cc g tttgggggcc 
U9641 g??gtggaag gtgacatatt cataggttct |^tgagga gggacagtgc 
119701 attattatcc cacccaccac accccctctg 9«™* ataatgaC cc cttaataaat 
U9761 cagttttgtt cacatcaaca tctaaaagca tgtctggcat -J^g^ acaaaagcaa 
119821 gtttgttgaa taggtgagtg tgagtgaatg aacaagggat gtaaaccagt 

119881 ttatacacaa ggaatctaga =agggtgtgc "aactg aaaaa taaaaaaa ta 

119941 gttaagcaca tttgcctcac tctagaataa tctggg g att ctaatgagaa 

120001 aacccagccc cacccctgcc tattaaattt tga ™ ggagc tgccg gtggagagtg 
120061 gtgatgtcaa ggctgtgagc ^cagcagcag ccctccttta tcC atggatg 
120121 agtgctggtc ctgtggagga WW^S ^^ g ? ag ? g ggaac cgcac gtgtgatggc 
120181 gcttcagagc tggecaggat 9ga=agtact ccawc«9 || tcgtttg t ggctggaatg 
120241 gcagagggaa gaaataaagc m^tttg ^aaactgt * £ ataaagggcc 
120301 tcaagtttga aggtagagta g=999tttgg a 9 a ^ a ? ™ tggggfl ag aaaactcaca 
SSS S55SS "J? ~S aUgtSa ggcgaac t g C ctgtgaaaca 
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120481 ctagaagcag agagatgagt tggacaaatt tcaccccaca f^"taat Jaccaggccu 
120541 ttaaaatgga gactgcagta acacctactt caaagtgttg tgatgaggag J^ctggaag 
120601 agtgcctagc acatggtaga tactcaataa atgtcaggaa gtagaattag tagcagcaga 
120661 aggctgccat ggcaagagag gatgaggggc ttcagagctg gtccaggcag aagcagagag 
120721 aa?ggaagag acgaaactgc ttcaagagct atttcagcta tctgaaccta aaggtcaggg 
120781 gagaattcat tagctgagca gacagaagga ggagagcaaa aatattatga 9tggacatat 
120841 taggagtatg ggagagcagt gagcaagctt gctgtgctgg aaagtgagat tgcgcaagaa 
120901 aagaaagaga aataattatg taacagtagt actagaccag gttgtacaag gctaaggcca 
120961 ggcttaaaca ttttttaaat tgtggaaaca atgaagagct attgcagagc attagactca 
121021 ggtggggtca gaggcctagc ttcaccattt gctgtgaccc tgggcaagtg cccctaactc 
121081 IcaSStcc aatccaattg actttctgcc tggaagaaaa tattccatat ctgcaccctc 
121141 cataatggtg gccactaatc acaggtggct attgaatact tgatatgtga ctagtgtgac 
121201 tgaagaactg aatttttaat tgtatttaat ttaaattaat ttaaatttaa tgtatttaag 
121261 tttagtgtat ttaatttaaa ttaatttaaa tttaatttaa ttaatttaag tagctgcaca 
121321 tgactagtgg ctactgtgtt agcacagcta gacccaggac tcctgtccct ccatctgtac 
121381 acagggaatg atgatgaaac atcacaggct tgttacaaag atcgagatat attgagataa 
121441 tacactcaaa gtgctcaaca cagtaattca acaaattatt gctgctgctg ttgaaattgt 
121501 tattgttttt attgaacagg gattgcatga catacgccaa gtcttaggaa gattagttag 
121561 actataatat ccagttagat ttgatggggg aaaattgtag aggataaagc attcacaagg 
121621 ttatttcagt ggtaaggtgt gagagaatta agatcttatc cagtgaaaga ccttgagaat 
121681 gggaaagaat ggaatgattg ttgagccata aagcacatgg gtgtgcacca ctcatacaca 
121741 tcttctcata tcagcttcct tccaaggtat tctcagagag tacactccca acccagccca 
121801 ggacagacac tactacgacc cctacaagat gcacagccat tctccctgcc tgcgccagaa 
121861 actactagtg ctccacaaca cacaccaaca tttgtgtgtc tctttctggg cacagtacct 
121921 cccaaatttg aactacactt cccagcttcc ttgcagtcaa acggatgcca tgggatcagg 
121981 ttctgaacaa tggaatgaag gcagaagcaa tgtgcgccat ttctaggctg ggctcattta 
122041 aaaatcttcc atacaacctg cattccctct tcccattctg tgacaatttt agaggccata 
122101 tgtaccacat aatggaaaga acctaggctt gaatgaatgg atggagcaga gctacccctg 
122161 tcccctagac cctcactgga ctatag 



83 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
30 November 2000 (30.11.2000) 




PCT 



i qui Dnim n nni hid iui i d id iiiii qd hid hid mi hid dd od mi 

(10) International Publication Number 

WO 00/71703 A3 



(51) International Patent Classification 7 : C12N 15/11, 
A61K 31/7125, C07H 21/00, C12Q 1/44, G01N 33/50, 
C12Q 1/68 //A61P 35/00 

(21) International Application Number: PCI7IB0O/0I252 

(22) International Filing Date: 3 May 2000 (03.05.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/132287 



3 May 1999(03.05.1999) US 



(71) Applicant: METHYLGENE INC. [CA/CA]; 7220 Fed- 
erick Banting, St. Laurent, Quebec H4S 2A1 (CA). 

(72) Inventors: MACLEOD, Alan, R.; 67 Hallowell Street, 
Westmount, Quebec H3Z 2E8 (CA). LI, Zuomei; 22 Oriole 
Street, Kirkland, Quebec H9H 3X3 (CA). BESTERMAN, 
Jeffrey, M.; 51 Gray Crescent, Baie d'Urfe, Quebec H9X 
3V3 (CA). 



(81) Designated States (national): AE, AL, AM, AT, AU, AZ, 
BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, 
DM, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
EN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

19 July 2001 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 




(54) Title: INHIBmON OF HISTONE DEACETYLASE 

(57) Abstract: The invention relates to title inhibition of histone deacetylase expression and enzymatic activity and, in particular, to 
the inhibition of a specific histone deacetylase. The invention also relates to compositions comprising antisense oligonucleotides and 
methods of using the same to inhibit a histone deacetylase. Also disclosed are methods for identifying a histone deacetylase involved 
in induction of cell proliferation, and methods for identifying compounds mat interact with and reduce the enzymatic activity of such 
a histone deacetylase. 



INTERNATIONAL SEARCH REPORT 



lr ational Application No 

PCT/IB 00/01252 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C12N15/U A61K31/7125 C07H21/00 C12Q1/44 G01N33/50 
C12Q1/68 //A61P35/00 

According to international Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C12N 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

BIOSIS, WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 97 35990 A (JAMISON TIMOTHY F ; HARVARD 
COLLEGE (US); TAUNTON JACK (US); HASSIG) 
2 October 1997 (1997-10-02) 
page 5 -page 7 

page 27, line 13 -page 31, line 30 
page 48, line 15 -page 59 
page 82 -page 84 
claims 



-/- 



1,11-15, 

18-20, 

26,31 



m 



Further documents are listed in the continuation of box C 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A* document defining the general state of the art which is not 
considered to be of particular relevance 

*E* earlier document but published on or after the international 
tiling date 

"L* document which may throw doubts on priority claim(s)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O* document referring to an oral disclosure, use. exhibition or 
other means 

'P* document published prior to the international filing date but 
later than the priority date claimed 



'J* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

■Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ment*, such combination being obvious to a person skilled 
in the art. 

'&* document member of the same patent family 



Date of the actual completion of the international search 

22 March 2001 


Date of mailing of the international search report 

03.0U1 


Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patenttaan 2 
NL - 2280 HV Rijswijk 
Tel (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70)340-3016 


Authorized officer 

Andres, S 



Form PCT/1SA/210 {second shed) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



In itlona! Application No 

PCT/IB 00/01252 



C.(Contlnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indicalion.where appropriate, of the relevant passages 



Relevant to claim No. 



p,x 



YOSHIDA M ET AL: "POTENT AND SPECIFIC 
INHIBITION OF MAMMALIAN HI STONE 
OEACETYLASE BOTH IN VIVO AND IN VITRO BY 
TRICHOSTATIN A" 

JOURNAL OF BIOLOGICAL CHEMISTRY, 
vol. 265, no. 28, 

5 October 1990 (1990-10-05), pages 

17174-17179, XP000616087 

ISSN: 0021-9258 

cited 1n the application 

the whole document 

W0 96 31600 A (HYBRID0N INC) 
10 October 1996 (1996-10-10) 
the whole document 

TAUNTON J ET AL: "A MAMMALIAN HI STONE 
DEACETYLASE RELATED TO THE YEAST 
TRANSCRIPTIONAL REGULATOR RPD3P" 
SCIENCE, 

vol. 272, 19 April 1996 (1996-04-19), 

pages 408-411, XP002038743 

ISSN: 0036-8075 

cited in the application 

the whole document 

W0 00 23112 A (BESTERMAN JEFFREY M 

; MACLEOD ALAN ROBERT (CA); METHYLGENE INC 

(CA)) 27 April 2000 (2000-04-27) 

cited 1n the application 

the whole document 



26,31 



8-10 



16,21, 
23,26, 
28,31 



1-22, 
35-39 



Form PCT/1SA/210 (continuation oi second sheet) (Juty 1092) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



t ernational application No. 
PCT/IB 00/01252 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. \j] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

see FURTHER INFORMATION sheet PCT/ISA/210 



2. Claims Nos.: 33 34 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. 1 1 Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box H Observations where unity of Invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
! — 1 searchable claims. 



2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. []]] No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



International Application No. PCT/l B 00 01252 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.1 

Although claims 11-13,16-17,23-25,28-30,35-39 (as far as in vivo methods 
are concerned) and claims 14,15.18-22 are directed to a method of 
treatment of (or to a diagnostic method practised on) the human/animal 
body, the search has been carried out and based on the alleged effects of 
the compound/composition. 

Continuation of Box 1.2 

Claims Nos.: 33 34 



Claims 33 and 34 relate to a histone deacetylase protein inhibitor which 
is characterised solely by the method for its obtention. The claims 
relate thus to a compound defined by reference to a desirable property 
(HDAC inhibition). Therefore, the claims cover all compounds having this 
property. In the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search is impossible 
Independent of the above reasoning, the claims also lack clarity (Article 
6 PCT). An attempt is made to define the compound by reference to a 
result to be achieved. Again, this lack of clarity in the present case is 
such as to render a meaningful search impossible. Consequently, no 
search has been carried out for claims 33 and 34. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



In jtional Application No 

PCT/IB 00/01252 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


WO 9735990 


A 


02-10-1997 


AU 


2990597 A 


17-10-1997 


WO 9631600 


A 


10-10-1996 


AU 


5325696 A 


23-10-1996 


WO 0023112 


A 


27-04-2000 


AU 


6519499 A 


08-05-2000 



Form PCT/1SA/210 (patent family annex) (July 1992) 



